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Economic Issues for Food Safety

Food safety is a pressing issue for Government, food manufacturers,
retailers, and consumers. Shifts in demographics, changes in eating
habits, media coverage of foodborne illness, and advances in science
are contributing to the growing demand for increased food safety.

Government regulators and others are responding. For example,
USDA'’s Pathogen Reduction Task Force is coordinating resources to
address goals of pathogen detection followed by reduction or elimina-
tion and, ultimately, prevention. USDA has hired and trained new in-
spectors. Newly organized teams conduct unannounced special
reviews of meat and poultry plants to make sure food-safety stand-
ards are followed. USDA scientists are working with industry to de-
velop rapid tests for identifying and quantifying microbial pathogens
as part of USDA's efforts to develop a system for tracing foodborne
illnesses back to their source. USDA's food-safety program also in-
volves education for all who handle food, with special efforts tar-
geted at those with the highest risk of foodborne illnesses—the
elderly, the chronically ill, and young children.

Food safety is a priority research issue for USDA’s Economic Re-
search Service. Economists join with scientists to identify the most se-
rious food-safety problems and the most cost-effective solutions. This
issue of Food Review highlights some of this research.

In “New Approaches To Regulating Food Safety,” Roberts and Un-
nevehr point out the need for more accurate assessments of the risks
from microbial pathogens and farm chemicals. They also discuss Fed-
eral efforts to design regulations that use economic incentives to en-
courage production of “safer” foods. In “Food-Safety Policy:
Balancing Risk and Costs,” Aldrich discusses how limited regulatory
resources can be pulled away from more serious food-safety risks if
consumers’ concerns differ from scientists’ assessments.

Consumers’ concerns can affect their food purchases. In “Food Safety:
Meal Planners Express Their Concerns,” Lynch and Lin report that a
majority of those responding to a USDA study said that food safety
was very important. Surveys such as that analyzed by Buzby and
Skees in “Consumers Want Reduced Exposure to Pesticides on Food”
help determine whether consumers will pay higher prices for safer
foods. Yet, consumers are but one factor to consider. Payson, Lin, and
Wertz report in “Some Barriers to Organic Produce at the Wholesale
Level” that food companies’ reluctance to carry organic produce is
also a constraint on sales growth.

Economists also analyze the consequences of new food technologies
and food-safety regulations. In “Milk and Biotechnology: Maintaining
Safe, Adequate Milk Supplies,” Blayney examines economic argu-
ments in the hotly contested debate over rbST—a recently approved
protein hormone for cows to increase milk production. In “New In-
spection Program for the Nation’s Seafood,” Williams and Zorn esti-
mate health benefits and costs faced by seafood manufacturing plants
complying with a proposed seafood-inspection program.
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Charting the Costs of Food Safety

New Approaches To
Regulating Food Safety

he Centers for Disease Con-
Ttrol and Prevention (CDC)

states that “foodborne disease
remains one of the most common
and important causes of illness and
deaths”—this despite progress in
improving the quality of food and
food handling in the United States,
such as canning, refrigerating,
freezing, and pasteurizing foods.

According to researchers at the

CDC and the U.S. Food and Drug
Administration (FDA), from 6.5
million to 33 million illnesses and
up to 9,000 deaths may occur each
year from foodborne microbes
(namely, bacteria, parasites, vi-
ruses, and fungi). For just the few
foodborne bacterial and parasitic
diseases for which we have made
cost estimates, medical charges and
lost productivity cost society $5-6
billion annually (see box and table
1.

In contrast to foodborne patho-
gens—which generally cause ill-
ness within hours or months—any
toxicological effects from pesticide
residues in food, in general, may
take decades to manifest their
chronic health effects. Such health

risks are less easily tied to a particu-

lar cause. Most experts agree that

The authors are economists with USDA's
Economic Research Service. Roberts is with the
Commodity Economics Division and Unnevehr is
with the Resources and Technology Division.

(202) 219-0857

Tanya Roberts and Laurian Unnevehr
(202) 219-0400

pesticide residues in food pose
minimal health risks.

Nonetheless, questions continue
to be raised about whether such
risks are adequately understood
and measured. For example, a re-
cent National Academy of Sciences
study questioned whether the cur-
rent assessment of dietary risks
from pesticide residues adequately
accounts for their effects in chil-
dren. This uncertainty has contrib-
uted to continued consumer
concerns about pesticide risks (also

see “Food Safety: Meal Planners Ex-
press Their Concerns,” elsewhere
in this issue).

Impetus for Change

Scientific advances are one fac-
tor responsible for the increased at-
tention to food-safety regulation.
New pathogen tests and improved
epidemiological methods link hu-
man diseases to their foodborne
sources. The E. coli O157:H7 out-
break associated with undercooked
hamburgers in the West in early

Scientific developments should improve the efficiency of food-safety regulation. The use
of risk analysis will improve identification of the causes of foodborne illnesses and
deaths, associated foods, control options, and the costs and benefits of these options.

FoodReview
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Charting the Costs of Food Safety

1993 is one example. Washington
State investigators discovered the
outbreak, and epidemiological in-
vestigations in California, Nevada,
and Idaho uncovered related out-
breaks. Since then, several small E.
coli O157:H7 outbreaks have been
detected.

Improved tests for pesticide resi-
dues can now detect parts per bil-
lion of many chemical compounds,
leading to more frequent findings
and thereby increasing concern
about the existence of pesticide resi-
dues in food and water. Even
though risks to human health are
extremely low at such minute lev-
els, these findings show that con-
sumers are exposed to a number of
residues, and the risks from multi-
ple exposures are not well under-
stood or quantified.

The pool of highly susceptible
people at risk for microbial food-
borne illness is growing, as the
population ages, as medical tech-
nology keeps ill people alive
longer, and as chronic illnesses sup-
pressing people’s immune systems
(such as AIDS) spread. An aging
population also means greater con-
sumer concern about the chronic ef-
fects from both microbial and
chemical contaminants, which only
become apparent with longer life
spans. Thus consumers may now
place a higher value on reducing
risks from microbial pathogens or
pesticide exposure than in the past,
even though such risks are small
(see “Food-Safety Policy: Balancing
Risk and Costs,” following this arti-
cle for comparison of foodborne ill-
ness with other risks in society).

Setting New Standards

Many different Federal agencies
have responsibilities for food
safety (fig. 1). For example, FDA
has the regulatory responsibility
for most foods. The U.S. Depart-
ment of Agriculture (USDA) in-
spects meat and poultry. The
Environmental Protection Agency
(EPA) sets tolerances for pesticide

residues in foods. These Federal
agencies are trying new ap-
proaches to food-safety regulation.
Regulations by USDA, FDA, and
EPA are under agency, congres-
sional, and Presidential review and
debate. Some new initiatives in-
clude:

® The Clinton Administration’s
initiatives to reduce pesticide
use/risk and better protect chil-
dren from residues,

® USDA’s Food Safety and In-
spection Service’s (FSIS) plans
to redesign meat and poultry
inspection,

® FDA’s proposed regulations re-
quiring hazard-control plans
for safeguarding seafood, and

@ Congressional proposals for a
single food-safety agency.

One element of the new food-
safety initiatives involves changing
the standards for acceptable risks.
EPA is responsible for setting pesti-
cide residue tolerances (the maxi-
mum level of residue that can
legally remain on the food prod-
uct) for pesticides used on food
crops. Presently, under the De-
laney Clause of the Federal Food,
Drug, and Cosmetic Act (FFDCA),
carcinogenic food additives are ille-
gal, without regard to whether the
risk is “negligible” and without re-
gard to other characteristics, such
as benefits of product use. How-
ever, this “zero-tolerance” clause
applies only to pesticide residues
that are used or that concentrate in
processed foods. For fresh foods,
small risks are allowed, particu-
larly if there are substantial bene-
fits from product use.

The Administration’s legislative
proposal calls for a single health-
based standard (reasonable cer-
tainty of no harm) for risks from
pesticide residues in both fresh and
processed foods. This is a depar-
ture from current policy in two
ways. First, concentrations of pesti-
cide residues which pose no more
than negligible risks would be al-
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lowed in processed foods, in con-
trast to the current zero-tolerance
standard under the Delaney
Clause. Second, EPA would no
longer consider the benefits from
lower production costs in setting
tolerances for fresh foods. Changes
in existing legislation are required
to implement this new standard.

Standards aimed at controlling
microbial pathogens are changing
for meat and poultry products.
FSIS is now rigidly enforcing the
zero tolerance for fecal contamina-
tion on beef carcasses at the slaugh-
terhouse to reduce the possibility
of E. coli O157:H7 contamination.
Similar changes in poultry slaugh-
terhouse inspections are under con-
sideration to control Salmonella. An
interagency committee, along with
academic and industry members, is
investigating setting acceptable lev-
els for other microbial contami-
nants.

When setting new standards,
key questions for consumers are:
what do we expect industry and
Government to protect us from
and what do we expect to do our-
selves.

Often this determination hinges
on the extent to which consumers
can detect and control the degree
of risk. Many microbial pathogens,
and some pesticide residues, can be
reduced by using safe food han-
dling and cooking practices, such
as those described on the newly re-
quired labels on raw meat and
poultry products. From the con-
sumer’s perspective, there are
tradeoffs between risk reduction
and extra preparation time,
changes in flavor and texture (such
as from cooking meat until it is
“well-done”), and the loss of food
and fiber (by throwing away old
food or trimming fruit and vegeta-
bles to reduce external residues
and microbes).

Since neither microbes nor resi-
dues are visible to the naked eye,
the consumer does not know when
such precautionary behavior will
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Figure 1
Several Federal Agencies Involved in Food Safety and Quality
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Charting the Costs of Food Safety

control potential risks. This lack of
control is increasing as consumers
purchase more prepared foods and
more food away from home. For
these reasons, consumers may de-
mand greater Government inter-
vention to reduce hazards in the
food supply.

And what of those who are par-
ticularly vulnerable to foodborne
disease, such as the very young,
the very old, and the immunocom-
promised—including pregnant
women? Protecting the most vul-
nerable, such as children or immu-
nocompromised adults, may result
in higher costs for consumers. A
similar issue is whether foods
could be marketed with different
levels of risk to meet individual
food preferences. Judgments about
acceptable food-safety risks may
differ widely among our increas-
ingly diverse population.

Steps To Identify and
Control Risks

Itis hard to improve food safety
when it is unclear to what degree
microbial pathogens and chemical
residues contribute to human dis-
ease. The use of risk analysis will
improve identification of the
causes of foodborne illnesses and
deaths, associated foods, control
options, and the costs and benefits
of these options.

Some parts of risk analysis may
include:

® Identifying foodborne hazards
capable of causing human ill-
ness.

® Estimating the total number of
acute and chronic illnesses asso-
ciated with each hazard that oc-
curs annually.

® Estimating the number of
deaths and illnesses, and the se-
verity of illnesses associated
with each hazard (while deaths
are the most important meas-
ure, the greater number of less
severe outcomes, such as ill-

ness, could impose greater
costs on society).

® Identifying alternative meth-
ods of controlling foodborne
hazards.

® Estimating the economic costs
and benefits of the proposed
control technology and the dis-
tribution of such costs and
benefits.

The Administration’s pesticide
legislative proposal responds to the
1993 National Academy of Sciences
(NAS) recommendations by requir-
ing specific findings regarding the
safety of infants and children in set-
ting pesticide tolerances. Such find-
ings must account for differences
between adults and children in
terms of body weight, dietary pat-
terns, and vulnerability to develop-
mental toxicity. Children consume
more food per unit of body weight
than do adults and consume a lim-
ited diet. Therefore, their relative
exposure to particular residues can
be higher than that of adults, with
potentially higher risks.

NAS also recommended reduc-
ing the acceptable intake limits for
pesticide residues when data on de-
velopmental toxicity are question-
able or inadequate, accounting for
nonfood sources of residue intake,
and accounting for the combined
effect of intake of multiple pesti-
cides with similar toxic effects.

These recommendations, taken
together with the application of a
negligible risk standard, could re-
sultin revocation of some existing
pesticide tolerances.

In contrast to pesticides, little
formal risk analysis has been car-
ried out for microbial pathogens in
the past. While the U.S. Depart-
ment of Health and Human Serv-
ices, in its publication Healthy
People 2000, did set targets for re-
duction of four bacterial pathogens
(50 percent for Campylobacter jejuni
and E. coli O157:H7, 29 percent for
Listeria monocytogenes, and 11 per-
cent for Salmonella), there are no de-
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finitive or commonly accepted esti-
mates of human disease and deaths
caused by most bacterial, viral,
parasitic, and fungal foodborne
pathogens.

Improving data collection for mi-
crobial pathogens will result in
more accurate risk analysis. For ex-
ample, much can be accomplished
by better integrating existing data-
bases on human hospitalizations
and deaths caused by specific
pathogens with new FSIS data,
such as their baseline studies for
pathogen counts on beef, chicken,
and pork. Random samples of con-
demned animals can be analyzed
to discover the causative patho-
gens. More CDC studies could be
funded to identify the foods associ-
ated with specific pathogens, iden-
tify high-risk population groups,
standardize estimates of cases/
deaths across pathogens, and inves-
tigate the chronic diseases that may
have foodborne origins. Such analy-
sis is expensive. Yet given the $5-6
billion in medical costs and produc-
tivity losses each year for a few mi-
crobial pathogens, even modest
reductions in foodborne diseases
would justify improved data collec-
tion for microbial pathogens.

Imposing New Types
of Regulation

In addition to strengthening ex-
isting regulation and risk analysis,
the Administration is trying new
methods of regulation. These
would putin place a process that
reduces risk by prevention
throughout the food production
process, instead of primarily in-
specting or testing finished prod-
ucts. A systems approach, such as
Hazard Analysis Critical Control
Points (HACCP), may reduce con-
taminants most effectively by iden-
tifying potential points at multiple
stages of the production and mar-
keting chain where interventions
can prevent or reduce foodborne
contamination.
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FDA recently proposed regula-
tions for a HACCP system to in-
crease seafood safety (see “New
Inspection Program for the Na-
tion’s Seafood,” elsewhere in this is-
sue). FSIS is considering similar
action for meat and poultry plants.
This type of system can be applied
to interventions anywhere in food
production. Early intervention
points can prevent contaminants
from entering the food produc-
tion/distribution system, while
later interventions can eliminate
certain kinds of contaminants.

® For example, three farm prac-
tices have been effective in dra-

matically reducing Trichinella
spiralis in U.S. hogs: keeping ro-
dents out of hog production

houses, quickly taking dead
hogs out of pens, and cooking
all hog feed containing meat
scraps or other animal bypro-
ducts.

An example of intervention
close to the consumer is the la-
bel on raw beef instructing
preparers to refrigerate raw
and cooked food, to wash
hands, to avoid cross-contami-
nation by washing cutting
boards and knives after use,
and to cook meat until it is well-
done.

A similar focus on production
process rather than endpoint out-
comes is found in the Administra-
tion’s reduced use/risk initiative

FoodReview

for pesticides. In the past, environ-
mental and health risks from pesti-
cides have been addressed by
banning products. This results in
the loss of pest-control alternatives.
Instead, reducing the use of pesti-
cides can prevent significant envi-
ronmental and health risks while
also retaining flexibility in pest con-
trol. Promoting the judicious use of
chemicals within a

total system of integrated pest man-
agement will be the approach to re-
ducing use.

Use of a process standard rather
than product sampling and testing
could also be applied to imported
foods. Certifying that production
processes in an exporting country
meet U.S. standards could be a
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more efficient way of ensuring the
safety of the rapidly growing U.S.
food imports than would be testing
each product at the border. FDA is
employing this concept for some
imported produce, for example.
New Zealand is ensuring for some
of its exported produce that pesti-
cide use follows U.S. registered pes-
ticide uses and, therefore, the
produce should meet U.S. pesticide
residue limits.

Using Economic
Incentives

Vice President Gore’s Report of
the National Performance Review pro-
posed ways to make the Federal
Government more efficient and

more responsive. Among other
things, the report advocates using
incentives to reward firms with
strong safety records and enforce-
ment to punish firms with poor
performance.

Economic incentives are a very
efficient mechanism for sending
signals to the market and encourag-
ing production of products with de-
sirable characteristics, such as
safety. In the short run, firms can
increase testing for contaminants
and buy from suppliers whose
quality-control procedures demon-
strate compliance with requisite
standards. In the long run, research
on new production practices is en-
couraged as is research to develop
new, safer products.

May - August 1994
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Existing food-safety regulations
were designed to provide safe food
for the average consumer. The
safety standards set in the Federal
Meat Inspection Act and Poultry
Products Inspection Act have be-
come, in effect, a floor and a ceiling
for the degree of safety that meat
and poultry products are expected
to attain. Similarly, pesticide toler-
ances set under the FFDCA are uni-
form for each crop/chemical
combination; that is, there are no
differences in tolerances for chil-
dren’s foods.

Doctors, however, are warning
some individuals at increased risk
for microbial foodborne disease,
such as pregnant women and AIDS
patients, not to consume certain
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fresh seafood, meat, or dairy prod-
ucts and instead substitute medi-
cal, canned, and well-cooked foods.
It may make sense to offer these
high-risk individuals more choices
for the fresh products as well. Irra-
diated chicken is a start and is be-
ing sold in a few markets. But,
there may be other methods of re-
ducing pathogen levels on fresh
meat, poultry, seafood, and dairy
products. Regulators could stipu-
late what product-safety targets
must be met for such products, let
approved products carry a special
label, and thereby give industry an
incentive to discover innovative
methods to reduce pathogen levels.

U.S. dairy producers have al-
ready discovered that market incen-
tives can be positive as well as
negative. Prices received by farm-
ers for their milk are partially tied
to somatic cell, standard plate, and
preliminary incubation counts for
bacteria. Low test results are indica-
tors of both longer product shelf-
life and reduced levels of bacteria,
some of which may cause human
illness.

Dutch producers have proposed
obtaining premium prices for pork
produced under hygienic codes to
reduce foodborne pathogens.
These codes are currently being
tested in actual production situ-
ations and are expected to be imple-
mented in 1995. “Safer” products
need a grade, symbol, or label on
products for the final consumer,
who will choose whether to alter
purchasing patterns based on food-
safety considerations (also see
“Consumers Want Reduced Expo-
sure to Pesticides on Food,” else-
where in this issue).

Another way to provide incen-
tives is to encourage the develop-
ment of safer products. EPA has
moved to provide incentives for de-
velopment of reduced-risk pesti-
cides and biological alternatives
through streamlining the registra-

tion process and removing unneces-
sary data requirements for biolog-
icals. The Administration’s
pesticide legislative proposal
would provide further incentives
for development of reduced-risk
alternatives, by giving them prior-
ity in the registration review and
allowing temporary and condi-
tional registrations prior to comple-
tion of all required tests.

Continued Challenges
in the Next Decade

Scientific developments should
improve the efficiency of food-
safety regulation. Epidemiology is
improving our ability to identify
acute and chronic human illnesses
caused by foodborne pathogens.
We will have better estimates of
the medical and economic burdens
associated with specific pathogens
and chemicals. Continued develop-
ment of inexpensive, rapid tests
will allow detection of contami-
nants in foods and permit statisti-
cally based testing. Economic
incentives for improving food
safety will be better understood
and utilized in designing regula-
tions.

Demand for food-safety regula-
tion may grow due to changes in
food demand and demographics.
An older and more affluent popula-
tion may be more willing to pay for
health attributes of food. The grow-
ing popularity of convenience
foods further reduces consumers’
control over food preparation and
may alter the nature of foodborne
illness risks. A growing population
of high-risk consumers means that
for a given number of pathogens in
food, more people are likely to get
sick. Whether these changes will re-
sult in a market response from in-
dustry or greater demand for
regulation remains to be seen.

FoodReview

All these forces will challenge
regulators to develop food-safety
strategies that are scientifically and
economically sound.
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Food-Safe
Balancing Ris

he United States is often said

to have the safest food supply

in the world, yet some con-
sumers and policymakers counter
that it is still not safe enough. The
U.S. Department of Agriculture
(USDA) and the Food and Drug
Administration (FDA) of the U.S.
Department of Health and Human
Services are continually examining
ways to reduce the risk of food-
borne illnesses.

But regulatory actions come at a
cost to the Government, industry,
and consumers. These costs can in
turn raise prices for consumers. On
the other hand, greater safety may
not cost significantly more if it can
be achieved through stricter con-
trol of existing practices.

With budgets stretching ever
tighter, tradeoffs are involved.
Those concerned with food safety
are asking: How much risk does
each individual actually face from
foodborne illnesses? And, how
much should society pay to reduce
that risk?

Although it is difficult to deter-
mine the total amount spent on
food safety by the Federal Govern-
ment, local and State authorities,
the food processing and distribut-

The author is Acting Assodiate Director of
the Commodity Economics Division, Economic
Research Service, USDA.

Lorna Aldrich
(202) 219-0877

ing industry, and consumers, the
total is high.

Many Federal agencies are in-
volved in ensuring the safety of the
U.S. food supply. Expenditures on
food safety by FDA alone totaled
$206.3 million in fiscal 1992, up
from $93.8 million in fiscal 1980.
USDA's Food Safety and Inspec-
tion Service (FSIS) spent about
$473.5 million in fiscal 1992, down
from $530.7 million in fiscal 1980.
Furthermore, Government expendi-
tures are a small part of the total,

Policy:
and Costs

because most of the cost of regula-
tion is paid by private parties—
processors, retailers, and food-
service operators—complying with
health regulations.

Foodborne llinesses
Vary in Frequency
and Severity

Since a risk-free existence is not
possible, society must decide how
much it is willing to spend on pub-
lic safety and where these dollars

The cost of additional Government regulation to reduce foodborne disease will be
shared by all consumers. Because foodborne illnesses vary in frequency and severity,
the costs for each alternative need to be carefully identified and compared with the
reduction in risks.
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will have the greatest impact. The
likelihood and severity of the risk,
as well as its distribution in the
population, are all factors to con-
sider.

The probability of a person be-
coming infected at some time with
either Salmonella or Campylobacter—
two of the most common food-
borne bacteria—is estimated at 1 in

65 people per year.

mild diarrhea to an extensive hospi-
tal stay or even death. Salmonella
and Campylobacter each cause about
2 million cases annually, but sal-
monellosis is more likely to be fa-
tal. The risk of dying is estimated
to be 5 to 8 times higher for sal-
monellosis than for campylobacte-
riosis. That is, about 1in 1,000 to 1
in 2,000 cases of salmonellosis re-
sults in death, compared with 1 out
of 21,000 to 4 out of 21,000 cases of

Benefits, While Large,
Are Difficult To Pinpoint

There are two approaches to esti-
mating the benefits of reducing
foodborne illness—benefits that
can be compared to costs in allocat-
ing budget dollars to food safety.

The first method is to consider
the benefits as costs avoided—Ilost
wages and medical costs. This is a
very conservative approach. It

At the lower end of the prob- campviobacteriosis. X
ability scale, the risk of death from i dosEnet S i cosmn g
E. coli 0157:H7 (the bacterium re- The consequences depend on value people place on being well

sponsible for deaths from fast food
in Washington State in January
1993) is between 1 in 700,000 and 1
in 1,700,000 people per year. The
range is large because many cases
may not be identified or reported
to health authorities.

The consequences of foodborne
illnesses can range from a bout of

Table 1

the virulence of the microorgan-
ism, how much of the microorgan-
ism the person consumed, and
whether the person’s immune sys-
tem can fight against the microor-
ganism. Certain segments of our
society—infants and children, the
elderly, and immunosuppressed in-
dividuals—are at higher risk.

and on avoiding premature death.
Considering only the cost of medi-
cal care and lost wages implies that
longer life and health are valued

~ only because they contribute to

earnings and avoid doctor bills.
Clearly, longer life and better
health are ends in themselves.
USDA generally has used the medi-

Alternative Valuations of Reducing Deaths From Foodborne llinesses

Number Number Million dollars Million dollars
Bacteria: :

Salmonella 1,920,000 960-1,920 839-889 349-699 3.840-13,440

Campylobacter jejuni : - -
or coli 2,100,000 120-360 863-885 44-131 480-2,520
Escherichia coliO157:H7 7.668-20,448 146-389 34-913 182-489° 584-2,723
Listeria monocytogenes 1.526-1,581 378-433 106 103-127 1.513-3.034
Toxoplasma gondii 2,090 42 : 2,610 18 167-293
Trichinella spiralis 131 0 8 NA NA
Taenia solium 210 0 =1 NA NA
Total , 4,453-4,582 696-1.464 6,584-22,010

Notes: 1992 cost data. Excludes toxoplasmic encephalifis infections in 2,250 fo 10,200 AIDS patients, 50 percent of which may have a foodborne origin.
Costs exclude cystericercosis, which may have indirect foodborne transmission. NA = Not applicable, Sources: This table further divides the data presented
in “New Approaches To Regulating Food Safety” by Tanya Roberts and Laurian Unnevehr, elsewhere in this issue. For further details, see also: 'M. Weiss, T.
Roberts, and H. Linstrom, “Food Safety Issues: Modernizing Meat Inspection,” Agricultural Outlook, USDA, ERS, June 1993, pp. 32-36; 2Centers for Disease
Control and Prevention and W.K. Viscusi, "The Value of Risks to Life and Health,” Journal of Economic Literature, Vol. 31, No. 4, 1993, pp. 1.912-1,946;

and *S. Marks and T. Roberts, “E. coli0157:H7 Ranks as the Fourth Most Costly Foodborne Disease,” FoodReview, Vol. 16, Issue 3, USDA, ERS, Sept.-Dec. 1993,
pp. 51-59.
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cal costs and lost wages approach
in order to avoid overstatement.

Another way to measure bene-
fits is to find records of how much
people have paid to avoid death
and disease. Consumers, often
without realizing it, place such a
value on life and health when they
pay more for safer products or earn
higher wages by taking jobs that in-
cur risks. Economists have calcu-
lated this “implied value” of
saving a life through these choices
at $4 million to $7 million. This ap-
proach yields higher benefits from
reducing foodborne diseases than
does the approach based on medi-
cal costs and lost wages. FDA and
some other Federal agencies have
used the implied value approach
for analyses of proposed rules.
(Economists have not been able to
reach consensus estimates for re-
ductions in nonfatal illnesses and
disabilities because of the wide
range of severity.)

Theses two methods yield differ-
ent levels of benefits to society.
While eliminating Salmonella
would generate $1.2 billion to $1.6
billion in avoiding medical costs
and lost wages (from about
1,920,000 illnesses and 960-1,920
deaths), eliminating only the
deaths would be valued at $3.8 bil-
lion to $13.4 billion by the implied
value approach. While the total
costs saved (by eliminating eight
microorganisms for which USDA
has made estimates) is $5.1 billion
to $6.0 billion annually by the medi-
cal costs and lost wages approach
(see table 1), the value of the lives
saved alone would be $6.6 billion
to $22.0 billion each year under the
implied value approach.

Consumers Confused
About Risks

Contracting a foodborne disease
is one of a number of risks that soci-
ety faces everyday (see box), but
certainly not the greatest hazard.
Research by social scientists indi-
cates that sometimes the general

public underestimates relatively
high probabilities of risk (such as
dying in a automobile accident)
and overestimates low prob-
abilities of risk (such as dying ina
fire). Possibly this is because famili-
arity (such as with automobiles)
creates a sense of the “safe and or-
dinary,” while the uncommon
(such as the risk of contracting a
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relatively rare foodborne disease)
can become distorted due to public-
ity.

The possibility that risks could
be systematically misunderstood
has several implications for food-
safety regulators. For example, con-
sumers may underestimate the
relatively high probability of a gen-
erally nonfatal illness (such as sal-
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monellosis), thereby handling food
improperly or failing to encourage
elected officials to support Govern-
ment safety efforts in these areas.
Consumers may overestimate the
low probability of other health
risks (such as botulism or trichino-
sis) and demand more regulations
than the risk warrants to guard
against these hazards, which may
be more serious but less likely to
occur than others. Such mispercep-
tions about food-safety risks pull
limited resources away from other
more serious food-safety risks.

Information Is the Key

If consumers had complete infor-
mation about the characteristics of
a product—including the risks asso-
ciated with consuming it—produc-
ers would need to reduce the risks
to acceptable levels or risk losing
sales. (Of course, consumers’ “ac-
ceptable” levels may still be quite
risky.) However, consumers rarely
have complete information, espe-
cially about food products. For ex-
ample, consumers do not know the
safety procedures used by meat
and poultry processors, so they can-
not choose meat and poultry prod-
ucts on this basis.

Even when consumers’ informa-
tion about the production of a prod-
uct is incomplete, regulation may
not be necessary. Reportage, con-
sumer experience, warranties, and
legal proceedings sometimes have
the effect of remedying consumers’
information gaps. But these mecha-
nisms rarely apply to foodborne ill-
nesses, because it is often difficult
to connect an illness with the
source of a raw product, even if the
actual cooked or processed food
which caused the illness is identi-
fied. For example, beef from sev-
eral slaughterhouses may be
combined into a shipment of ham-

burger delivered to a fast-food
chain, making it difficult to deter-

mine where the problem origi-
nated.

Also, the illness often occurs in a
different time and place from the
consumption of the product. Symp-
toms may arise after several hours
or days, during which time various
other foods may have been con-
sumed. A large proportion of food-
borne illnesses are not reported to
public health officials or food retail-
ers. These problems remove the
market discipline experienced by
producers of more easily identified
and traced products.

In some segments of meat and
poultry markets, brand names and
producers’ regard for reputation
do offer consumers partial protec-
tion from illnesses caused by patho-
gens in the products. To protect the
value of reputation, many produc-
ers make extensive efforts to avoid
the possibility of contamination

Education for food workers and consum-
ers (particularly high-risk individuals)
about safe food preparation is one
approach fo curtailing foodborne ill-
nesses.

FoodReview
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that could produce an outbreak of
disease.

How Much and What
Kind of Regulation?

Because many of the traditional
mechanisms to deter unsafe prod-
ucts—such as consumer experience
with the product, warranties, legal
liability—are not easily applied to
food products, there remains a
need for education and Govern-
ment regulation.

But how much regulation? Possi-
bly more, or different, regulations
than currently exist, given appar-
ent public concern with food safety
(see “Food Safety: Meal Planners
Express Their Concerns,” else-
where in this issue).

Alternative policies include
more specific regulations, such as
requiring carcasses to be sprayed
with pathogen-reducing sub-
stances in slaughterhouses. FDA
has proposed a new program for
seafood safety, which focuses on
regulating the producer’s safety
control process in addition to de-
tecting contaminants (for more de-
tails, see also “New Inspection
Program for the Nation’s Seafood”
in this issue). USDA is considering
similar action for meat and poultry
plants.

Education for food workers and
consumers about safe food prepara-
tion is another approach to curtail-
ing foodborne illnesses. FDA has
recently issued the 1993 Food Code,
which provides Federal recommen-
dations on proper food-safety pro-
cedures by retail establishment
employees.

The costs, public and private, for
each alternative need to be care-
fully identified and compared with
the reduction in risks. Different
policies, or combinations, will be
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appropriate in different circum-
stances.

Educational programs, for exam-
ple, may be a good approach for
particularly high-risk individuals,
such as infants, the elderly, and the
immunocompromised. The high-
risk population, or their caretakers,
may be able to take precautions,
which could be unnecessarily
costly if imposed on the whole
population. Alternatively, food
products that have been produced
under stricter standards could be
certified for these groups.

Other approaches are also possi-
ble (see “New Approaches To

Regulating Food Safety,” else-
where in this issue). None will
come without costs, which will be
shared by all consumers—through
either purchase costs or taxes. The
challenge is to use the expenditures
wisely.
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Food Safety

¢ Meal Planners

Express Their Concerns

articipants in a recent na-

tional survey expressed a

general lack of confidence
that the existing regulatory system
protects them from risks of unsafe
food. Most of those surveyed
thought using antibiotics or hor-
mones in livestock, or pesticides on
crops—even at approved levels—
was not safe. Echoing this percep-
tion was a large group that did not
believe pesticide risks were well
understood or that pesticides
should be used in food production.

Such concerns over food safety

were broad-based. Of the five
foods and practices considered un-
safe by at least three-fifths of re-
spondents, two were related to the
threat of microbial pathogens (in
very rare beef and raw shellfish),
one to new technologies (irradia-
tion), one to preservatives (nitrite),
and one to pesticide residues on
food.

Some respondents could not
judge whether certain food produc-
tion practices (such as the use of ni-
trite, irradiation, and hormones)
and imports were safe, and may
have lacked the necessary informa-
tion to decide.

The authors are agricultural economists with
the Resources and Technology Division and
Commodity Economics Division, respectively,
Economic Research Service, USDA.

Sarah Lynch and C.-T. Jordan Lin
(202) 501-7405

A variety of factors may have
worked in concert to raise society’s
concerns over food safety in the
last decade: extensive media atten-
tion given to food-safety problems;
greater awareness of the relation-
ship between agricultural produc-
tion techniques, food quality, and
human and environmental safety;
and a growing general awareness

of the relationship between diet
and health.

These factors, among others,
have contributed to the deteriora-
tion of consumer confidence in the
regulatory system’s ability to pro-
tect them from harm. Part of this re-
flects the public’s growing skepti-
cism regarding the Government’s
ability to regulate risks and its abil-

Forty-two percent of those responding to the survey said that they have become
more concerned about food safety. They expressed concermn over a broad specirum
of issues surrounding foods and food production and processing practices.

FoodReview
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ity to regulate the food industry.
Compounding the uncertainty may
be a lack of scientific consensus re-
garding the magnitudes of health
risks posed by pesticide residues
and microbial pathogens in food
and in the environment.

The Diet and Health
Knowledge Survey

To understand such concerns,
USDA'’s Agricultural Research
Service (ARS) asked some ques-
tions regarding food-safety issues
in the Diet and Health Knowledge
Survey (DHKS)—a major nation-
ally representative survey on meal
planners’ attitudes and perceptions
of the relationship between diet,
nutrition, and health.

This article reports on informa-
tion gathered in the 1990 survey
(data from the 1991 survey were
not available when this article was
written). The survey questioned
the main meal planners and/or
preparers, about 80 percent of
whom were women, in roughly
1,900 households. Thus, the find-
ings reported in this article may
not represent all consumers in the
Nation.

Food-Safety Concerns
on the Rise

Many of those responding to the
survey said that they were more
concerned in 1990 than in 1989
about food safety: 42 percent indi-
cated that their concern about food
safety was “higher now than a year
ago.” Over half (55 percent) felt no
different, and only 2 percent were
less concerned.

Bacteria and parasites in foods
were cited by nearly half the re-
spondents as the most important of
four food-safety concerns listed (ta-
ble 1). Almost a quarter were most
concerned about pesticide residues
on fruit and vegetables. Smaller
groups identified drug residues in
animal products and food addi-

Table 1
Respondents’ Most Important Food-Safety Concerns

Bacteria and parasites in food

Drug residues in animal products

tives as their most important food-
safety concern.

Concern Over a Wide
Array of Issues

A broad spectrum of food-safety
issues concerned respondents (fig.
1). Survey participants were asked
to judge the safety of a list of foods
and food production and process-
ing practices. They were offered
the choice of responding “safe” or
“not safe” to the questions posed.

Foods

The majority of respondents
were not aware of a major health
hazard: raw eggs. Eggs contami-
nated with Salmonella enteritidis
have been associated with increas-
ing cases of foodborne illness.
While pasteurized eggs used in
some commercially prepared foods
are free from the microbial patho-
gen, raw eggs sold in retail markets
may be contaminated. Homemade
foods containing raw eggs can pose
a health threat. However, over half
the survey respondents thought
foods made at home containing
raw eggs were safe, while 40 per-
cent judged them unsafe.

Respondents seemed to be bet-
ter informed about risks from sea-
food (fish and shellfish). The
greatest number of seafood-associ-
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Not concerned about any of the above

ated illnesses stem from raw mol-
lusks (oysters, clams, and mussels)
harvested from waters contami-
nated with raw or poorly treated
human sewage. Lack of adequate
cooking allows viruses or bacteria
(normally killed by heat) to be in-
gested. Sixty-five percent of respon-
dents considered raw shellfish
unsafe.

A large majority of respondents
(80 percent) felt that eating cooked
fish was safe, while 16 percent
thought that it was not safe. Ac-
cording to the Centers for Disease
Control and Prevention (CDC),
people face a smaller risk of food-
borne illness from eating cooked
fish (finfish and crustacean shell-
fish such as shrimp) than from eat-
ing cooked chicken or raw
molluscan shellfish, if the same
quantity of each is eaten (the CDC
document refers to “fish” and
“chicken;” we assume most fish
and chicken are cooked prior to eat-
ing).

Respondents also were aware of
the risk from eating raw and under-
cooked beef. Seventy-one percent
said that very rare beef was not
safe. Raw and undercooked beef
may contain excessive amounts of
parasites and microbial pathogens,
which exist naturally in the ani-
mal’s environment. Microbial
pathogens may be introduced dur-
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ing animal-raising, slaughtering,
processing, handling, and final
preparation. Food-safety experts
recommend that consumers cook
meat thoroughly and avoid the con-
sumption of raw and undercooked
meat, particularly ground meat, in
order to avoid foodborne illness.

Figure 1

Food Production

The percentage of respondents
who were concerned about specific
food production and processing
technologies varied.

For example, 43 percent indi-
cated that foods containing addi-

Respondents More Worried About Certain Foods and Practices

Than Others

Beef that is very rare

Foods treated by irradiation

Meat that has nitrite

Raw shellfish, like oysters
and clams

Foods that may contain
pesticide residues in
amounts allowed by law

Meat from animals given
hormones at approved
levels

Foods grown using pesticides
at approved levels

Meat from animals given
antibiotics at approved
levels

Fruit and vegetables
coated with wax

Foods with artificial coloring

Imported foods

Foods with additives
or preservatives

Foods made at home with
raw eggs. such as
homemade ice cream or
homemade mayonnaise

Cooked fish

13 | 1 |

Consumers feel
these foods are—

Safe
Not safe

20 40 60 80 100

Percent
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tives or preservatives were not
safe, and 46 percent believed foods
with artificial coloring were not
safe (fig. 1). Meat from animals
given antibiotics or hormones at ap-
proved levels was viewed as un-
safe by 53 and 56 percent of
respondents, respectively. Sixty-
seven percent felt that meat with ni-
trite was unsafe (nitrite is added to
cured meats to improve flavor and
color and serves as a food preserv-
ative). Fifty-two percent consid-
ered the waxing of fruit and
vegetables to be unsafe (waxing is
used mainly to enhance appear-
ance and to retard spoilage and
water loss, but also as a medium
for applying fungicides). Sixty-nine
percent of the respondents per-
ceived irradiated foods as unsafe
(irradiation is used to kill food-
borne microbes, thereby improving
product safety and shelf-life). Re-
spondents were almost evenly split
on the perceived safety of im-
ported foods.

However, on certain food-safety
issues—such as the use of nitrite, ir-
radiation, hormones, and imports—
some respondents appeared unable
to judge whether or not a certain
food or practice was safe. This is re-
flected in the relatively high per-
centage of respondents who said
they “don’t know” or did not pro-
vide answers. This observation sug-
gests that some consumers may
lack the necessary information to
decide.

Respondents Question
Pesticide Safety

A maijority of respondents was
concerned about the safety of pesti-
cides. They were slightly more con-
cerned about residues on food than
about the use of pesticides in gen-
eral.

The survey included two ques-
tions related to pesticides: one on
pesticide use in general and one on
pesticide residues left on food. The
first asked respondents to judge
the safety of foods grown using
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pesticides at approved levels to
control weeds and other pests.
Over half (53 percent) said these
foods were not safe; only 40 per-
cent declared them safe (fig. 1). In
the second question, a larger major-
ity (61 percent) indicated that it
was not safe to consume foods that
may. contain pesticide residues in
the amounts allowed by law. Just
under a third of the respondents
viewed legal pesticide residues on
food products as safe.

In a different series of questions,
participants were asked how much
they agreed or disagreed with
three pesticide-related statements.
Respondents expressed their opin-
ion on a rating scale of 1 to 6, with
1 meaning strongly disagree and 6
being strongly agree (fig. 2).

Respondents were not confident
in pesticide regulations. Fifty-nine
percent strongly to mildly dis-
agreed (scale points 1-3) that “the
current laws adequately protect me
from eating foods with dangerous
amounts of pesticide residues in
them.” Of the extremes, 22 percent
strongly disagreed with that state-
ment, while only 13 percent
strongly agreed.

Respondents” uncertainty about
health risks posed by pesticide use
may reflect the difficulty in commu-
nicating risk information and the
lack of consensus in the scientific
community regarding the exact
magnitude of health risks posed by
pesticide use. Sixty-four percent
strongly to mildly disagreed that
the health risks from pesticide use
were well understood. Only 14 per-
cent strongly agreed, while 27 per-
cent strongly disagreed.

A majority of respondents (64
percent) strongly to mildly agreed
(scale points 4-6) that “pesticides
should not be used on crops grown
for food because the risks are
greater than the benefits.” Of the
extremes, 35 percent strongly
agreed that the risks are too large
to justify use of pesticides in food

production, while only 6 percent
strongly disagreed.

Figure 2

Respondents Feel Unsure
About Pesticides

Current laws adequately protect me
from eating foods with dangerous
amounts of pesticide residues in them

Percent of survey respondents
40

201

Health risks of pesticide residues in
food are well understood

40

201

Pesticides should not be used on
crops grown for food because the
risks are greater than the benefits

40
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Proposed Regulatory
Reforms

One area of ambiguity in the dis-
cussion of food-safety concerns cen-
ters around whether people
considered microbial contamina-
tion more serious than pesticide
residues. Food-safety experts sug-
gest that consumers are much
more likely to get sick from food-
borne microbial contamination
than from pesticide residues. The
DHKS and some other consumer
surveys show that consumers felt
more concerned about microbial
contamination than about pesticide
residues. The opposite result, how-
ever, also has been found in some
surveys. Regardless of the overall
ranking of specific consumer con-
cerns about pesticides, these sur-
veys strikingly reflect that the
concerns were both broad and
deep.

The widespread and persistent
expression of consumer concerns
about the safety of food and its pro-
duction and processing, coupled
with better scientific knowledge
about the risks, have contributed to
the momentum for reforming exist-
ing food-safety regulations. (See
“New Approaches To Regulating
Food Safety,” elsewhere in this is-
sue.)

For example, in late 1993, the
Clinton Administration proposed a
substantial overhaul of current
food-safety legislation regarding
pesticides. The proposal calls for a
health-based risk standard for pes-
ticide residues on fresh and proc-
essed foods. The reform legislation
incorporates recommendations
made by the National Academy of
Sciences in its 1993 report Pesticides
in the Diets of Infants and Children in
order to ensure that the pesticide-
registration process considers the
unique aspects of children’s diets
and potential sensitivities to pesti-
cide risks. New registration proce-
dures will streamline the registra-
tion process for pesticide products
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and will encourage the develop-
ment of low-risk and minor-use
products. The proposal also encour-
ages the use of nonchemical agri-
cultural practices and further
promotes the use of integrated pest
management (IPM) to reduce pesti-
cide use.

In addition, USDA’s Food Safety
and Inspection Service (FSIS), the
Food and Drug Administration
(FDA) of the U.S. Department of
Health and Human Services, and
the food industry are collaborating
to minimize risks of foodborne ill-
ness from meat, poultry, and sea-
food. For example, current USDA
inspection systems for meat and
poultry are being improved from
the traditional organoleptic (sight,
smell, and touch) inspection ap-
proach toward an approach of con-
trols founded on quantitative risk
assessments at various production
and processing stages. This change
will add preventative measures to
the inspection of final products.

Labels are now required by
USDA on all uncooked meat and

poultry products to provide con-
sumers and foodservice industry
employees with safe handling and
cooking instructions.

FDA is proposing to improve
the safety of the Nation’s seafood
supply by revamping seafood in-
spections. Known as Hazard
Analysis Critical Control Points
(HACCP), the approach requires
seafood processors to adopt a
safety-control program to reduce
microbial, chemical, and physical
risks where they most likely would
occur at each stage of processing
and preparing seafood. (Also see
“New Inspection Program for the
Nation’s Seafood,” elsewhere in
this issue.)

FDA also recently published the
1993 Food Code, guidance intended
to modernize food sanitation and
preparation procedures used by
the retail foodservice industry.

The industry is using improved
safety-control measures to reduce
potential microbial contamination
in food products and is providing
consumer-education programs so
people can better protect them-
selves from foodborne illness. For
example, the poultry industry has
taken measures to control bacterial
contamination at various produc-
tion stages. Also, industry-pre-
pared safe food handling

FoodReview

instructions about eggs, meat, and
poultry are distributed on product
packages and in supermarkets.
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Consumers Want Reduced
Exposure to Pesticides

U.S. food supply is among the

safest in the world. Yet, it is
equally common to hear concerns
expressed about it—particularly
over microbial contamination, such
as the much-publicized cases of E.
coli-tainted hamburgers in the
West, and pesticide residues, such
as the scare over Alar pesticide on
apples.

In a recent national survey by
the University of Kentucky, pri-
mary household food shoppers re-
vealed their opinions on food
safety (fig. 1). Their top three con-
cerns were fats and cholesterol
(33.7 percent of respondents), bacte-
rial food poisoning such as sal-
monellosis and botulism (30.0
percent), and pesticide residues on
food (18.4 percent).

While previous consumer sur-
veys have ranked pesticides as the
top food-safety concern, the rank-
ings in this survey reflect current
scientific evidence which indicates
that pesticides pose a lower risk to
consumers than does microbial con-
tamination.

I t is common to hear that the

Buzby is an agricultural economist with the Uni-

versity of Kentucky stationed at the Commodity
Economics Division, Economic Research Service,
USDA. Skees is an agricultural economist with the
University of Kentucky.
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At Issue: Do the Costs
Outweigh the Risks?

Pesticides used on crops are
often considered effective, easy to
use, and inexpensive. Nonchemical

Figure 1

technologies, such as pest-resistant
crop varieties and cold storage, can
only do so much to protect agricul-
tural products against pests and to
prolong storage life. Many produc-
ers and handlers in the agricultural

Consumers Surveyed List Their Top Food-Safety Concerns
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Food poisoning
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residues
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marketing chain use a combination
of pesticides and nonchemical tech-
nologies.

Pesticide use also has several
costs, mainly considered in three
categories: environmental, worker,
and food safety (table 1). Pressing
environmental concerns about pes-
ticide use include impacts on wild-
life, increased soil erosion, and
contamination of surfacewater and
groundwater.

Worker safety is also an issue be-
cause many users are exposed to
high levels of pesticides. Individu-
als who use pesticides are gener-
ally at a much higher risk of being
harmed by pesticides than are con-

Table 1

Pesticide Use on Produce Carries Benefits and Costs

sumers. Using gloves or respirators
and following strict control prac-
tices can reduce worker exposure.
Yet, these practices pose a burden
to workers that Occupational
Safety and Health Administration
(OSHA) rulings have considered
excessive in some factory settings.

Pesticides also pose food-safety
risks to consumers. Consumers can
take some preventive actions to re-
duce their exposure to pesticide
residues, such as by washing, peel-
ing, and cooking produce, or by
purchasing products with lower
risk (such as organic food prod-
ucts). Some consumers want more
preventive action taken by the Gov-
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ernment, such as bans, stricter regu-
lations, and labeling.

Producers and other pesticide
users (such as produce packing-
houses) often rotate pesticides to
help prevent build-up of pest resis-
tance. If the Government bans effec-
tive pesticides, users may have to
apply more of the less effective pes-
ticides to do the same job. And if
they have fewer pesticides to use,
fungi, insects, and bacteria may
more quickly develop resistance to
the remaining pesticides. This
means that banning some pesti-
cides may make the remaining pes-
ticides less effective which, in turn,
may actually result in greater use
of pesticides.

Survey Explores
the Issues

In 1992, the University of Ken-
tucky conducted a national survey
of consumers’ major food-safety
concerns and the actions they take
to reduce food-safety risks in fresh
produce (see box for more details
about the survey).

The survey also sought to find if
food shoppers would pay more
money to reduce their risks from
pesticide residues, and if the
amount they will pay would corre-
spond to the level of risk reduction.
This willingness-to-pay issue is rep-
resented by the amount respon-
dents would spend for a grapefruit
that has lower risks of pesticide ex-
posure than a standard grapefruit.

The survey shows how demo-
graphics play a role in respon-
dents’ willingness to pay for food
safety and ranks the factors they
consider when deciding which
fresh produce to buy.

Shoppers Relate
Attitudes

Attitudes about pesticides var-
ied widely, from 30 percent believ-
ing that the current levels of
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pesticides were safe to 31 percent
feeling that the Government
should ban all pesticides. Sixty-two
percent of the respondents said
that in the past they had refused to
buy certain fresh fruit and vegeta-
bles because of information pre-
sented by the media regarding
harmful pesticide residues.

An overwhelming number (al-
most 90 percent) felt that all pro-
duce should be clearly labeled with
information on pesticide use to al-
low them to make more informed
purchasing decisions. Presently,
most retail produce is not labeled
with any pesticide information.
Labels for nonorganic produce,
printed on shipping cartons and
containers, usually list pesticides
used on the produce. However,
such information is not included in
supermarket displays, meaning
shoppers do not have information
about pesticides used.

A small proportion of produce is
labeled as “organic” or “certified
pesticide residue-free” (PRF).

Organic produce is grown using
organic farming methods which do
not use synthetic pesticides,
growth regulators, or fertilizers.
More than half the States have defi-
nitions for “organic” produce, but
national standards required by the
1990 farm bill are still being devel-
oped.

PRF produce is grown conven-
tionally, then tested and certified
as free of pesticide residues.

Respondents to the survey be-
lieve in taking their own preven-
tive actions to reduce their
food-safety risks. Almost 90 per-
cent said they regularly rinsed
their fresh produce with water to
avoid pesticide residues—and 18.6
percent washed fruit and vegeta-
bles with soap and water. Forty-
seven percent said that they were
wary of buying imported produce,
but only 26.2 percent said that they
regularly avoid buying it. Over 35

percent grew their own fresh pro-
duce to avoid pesticide residues.

Although over half the respon-
dents preferred to buy organically
grown fresh fruit and vegetables,
only a quarter said they actually
did so on a regular basis to reduce
the risks from pesticides. Similarly,
50.7 percent said that they would
pay more for produce that was cer-
tified as PRF, yet only 17.5 percent
said they regularly purchase such
produce.

A few reasons account for the
big difference between what re-
spondents said they would like
and what they said they actually
do. One reason is price—organic
and PRF produce generally cost
more than standard produce. Con-
sumers may not be able to afford
organic and PRF produce on a
regular basis (increased awareness
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of pesticide risks could change
how consumers allocate their
household budgets). A second rea-
son is availability—organic and
PRF produce are not always avail-
able in all supermarkets. A third
reason is cosmetic appearance. Peo-
ple may like the idea of organic
produce because this practice helps
protect the environment and re-
duce food-safety risks. Yet when it
comes to buying it, consumers may
choose the standard produce if it is
more attractive.

Respondents ranked the impor-
tance of factors they consider when
deciding which fresh fruit and
vegetables to buy. Responses
ranged from “not important” to
“very important” (fig. 2). Of the
very important issues, fresh-
ness/quality was cited the most fre-
quently, with 27.2 percent of the
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Figure 2

Freshness/Quality Cited Most
Frequently as “Very Important”
in Purchasing Decisions

Selection

Appearance Freshness/

quality

Price

Nuftritional
value

In season

Pesticide
residue-free

Organically
grown

Concerns cited as “very important”
in deciding which fresh fruit
and vegetables to buy

“very important” rankings (fig. 2).
Other factors considered very im-
portant in selecting produce were
nutritional value, product appear-
ance, and certified PRF.

Almost 90 percent of the respon-
dents who considered PRF as a
very important factor also said the
same of freshness/quality. There-
fore, it is difficult to determine
which of these two factors is more
important to respondents.

Respondents Would Pay
More To Lower Their Risk

The shoppers surveyed said
they would be willing to pay more
than the typical purchase price of
grapefruit to reduce their risk from
pesticide residues (see box). For ex-
ample, respondents would pay, de-
pending on the measurement
method used, an average of be-
tween 15 and 69 cents above the 50-

cent purchase price for a grapefruit
to buy one with a lower risk from
pesticide residues. Five percent
said they would pay more than
double the price of a fresh grape-
fruit to buy a safer one.

Respondents were presented
with hypothetical 50-percent or 99-
percent reductions in risk from eat-
ing fresh grapefruit. On average,
those faced with the larger reduc-
tion in pesticide exposure from
fresh grapefruit were willing to
pay a few cents more than were
those given the 50-percent sce-
nario. This suggests that consum-
ers in this sample were sensitive to
the level of risk reduction.

In this survey, demographics
play a role in consumers’ willing-
ness to pay. Younger respondents
were willing to pay more for the
risk reduction than were older re-
spondents. Less educated people
were willing to pay more than
those with more schooling. Income,
race, and household size had no ap-
parent effect on whether respon-
dents would pay more. Female
respondents would pay more than
male respondents would. Also,
those voicing stronger opinions
about pesticide residues were will-
ing to pay more than were those
with more neutral opinions.

Implications for Policy

If consumers want stricter pesti-
cide regulations imposed, they will
most likely have to share the in-
creased costs to growers and other
pesticide users, either directly
through higher food prices or indi-
rectly through higher taxes. Most
consumers in this survey said they
are willing to shoulder some of the
extra cost in order to reduce their
risk from pesticide residues in
food.

Almost 90 percent of those re-
sponding to the survey thought
that all produce should be clearly
labeled to tell what pesticides were
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used. This implies strong support
for national organic standards and
labeling as well as support for list-
ing the pesticides used on conven-
tionally grown produce.

More information is needed on
consumers’ willingness to pay for
different levels of risk reductions
from pesticide residues and
whether the amount consumers
would pay would cover Govern-
ment and industry costs of provid-
ing reduced pesticide residues.
This information would help regu-
lators decide whether to impose,
and how to pay for, stricter pesti-
cide laws or a larger role in certifi-
cation and labeling of fresh
produce.
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Some Barriers
to Organic Produce
at the Wholesale Level

Steven Payson, Biing-Hwan Lin, and Jane Weriz

hy is only a small pro-

portion of all produce

organically grown? One
important factor may be that farm-
ers would grow it only if enough
consumers are willing to pay a
higher price to compensate for the
higher production costs. However,
as organic farming methods be-
come more advanced and experi-
enced organic farmers become
more adept at increasing yields, the
additional costs would likely come
down.

But since surveys show that con-
sumers state they are willing to
pay significantly more for organic
produce when it has the same cos-
metic quality as conventionally
grown produce, there could be
other explanations for the small
showing of organics in the food
market. (See “Consumers Want Re-
duced Exposure to Pesticides on
Food,” in this issue for more on
consumers’ willingness to pay to re-
duce risks from pesticide residues.)

Some suspect that an important
constraint on the growth of or-
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ganics is a reluctance on the part of
food companies to carry it. A re-
cent survey of tomato handlers in
the Mid-Atlantic region supports
this belief.

Professional Buyers
Reveal Their Preferences

Produce buyers for retail and
wholesale companies were asked
about their preferences for differ-
ent types of fresh tomatoes they
would purchase for their compa-
nies. Three different types of toma-
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toes were reviewed: conventionally
grown, organic, and pesticide resi-
due-free (called PRF). The vast ma-
jority of tomatoes are grown con-
ventionally, in which a wide vari-
ety of fertilizers and pesticides are
often used. Organic tomatoes are
grown using organic farming meth-
ods which do not utilize synthetic
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Opinions of professional handlers could
be an important constraint on the ex-
pansion of the organic produce market.
Their top concerns: low demand, short
supply, and high discard rates.

pesticides, fertilizers, or growth
regulators. PRF tomatoes are
grown conventionally, and are
tested and found to be free of cer-
tain pesticide residues (though
they may not be free of all pesticide
residues).

The survey was conducted in
the Mid-Atlantic region in three
metropolitan areas: Washington,
DC; Baltimore, MD; and Rich-
mond, VA. Interviews were con-
ducted in the professional buyers’
own offices, where they were
asked to use the same judgment
that they would normally use in
their regular jobs. A total of 33 in-
terviews were conducted, of which
30 were considered to have com-
plete answers. No more than one
participant for any given company
was surveyed.

For this article, comparisons are
made between the answers of two
types of buyers: those for compa-
nies that handle organic tomatoes

but also may handle conventional
tomatoes (called “organic” buyers),
and those for companies that han-
dle only conventionally grown
tomatoes (referred to as “non-
organic” buyers). The 16 organic
buyers surveyed had very different
preferences from the 14 nonorganic
buyers.

Price a Major Factor

As suspected, organic buyers
were willing to pay a high pre-
mium for organic tomatoes (fig. 1).
But surprisingly, nonorganic buy-
ers would not pay as much for or-
ganic tomatoes as they would for
conventionally grown tomatoes,
even if the cosmetic quality and
availability were the same. Organic
buyers also were willing to pay
more for PRF tomatoes than for
conventional tomatoes, but not as
much for PRF as for organic toma-
toes. Nonorganic buyers, on the

Figure 1

other hand, would pay about the
same amount for PRF tomatoes as
for conventional tomatoes.

As expected, the buyers strongly
preferred Grade 1 tomatoes over
Grade 3 tomatoes, since Grade 1 to-
matoes have much less damage or
decay (see box on how grades were
defined in the survey). Yet, organic
buyers would spend nearly four
times the price of Grade 3 conven-
tional tomatoes to buy Grade 3 or-
ganic tomatoes. Nonorganic buyers
would pay only about half the
price of Grade 3 conventional toma-
toes for Grade 3 organic tomatoes.

This difference between the two
groups of professional buyers is
less pronounced with regard to
Grade 1 organic tomatoes, where
there is a two-fold—rather than an
eight-fold—difference. The differ-
ences in how the two types of buy-
ers value PRF tomatoes mirror
those differences observed for or-

“Organic” Buyers Would Pay Much More for Organic Tomatoes—
“Nonorganic” Buyers Would Pay Much Less

Relative value perceived by different buyers for tomatoes

(conventional Grade 3=1)

g Conventional, Grade 3
Conventional, Grade 1

S Organic, Grade 3
Organic, Grade 1

X Pesticide residue-free, Grade 3

Organic buyers
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Pesticide residue-free, Grade 1

Nonorganic buyers
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ganic tomatoes, although the gaps
are much smaller.

Marketing Factors
Cited as a Constraint

Produce buyers were asked
questions about the relative impor-
tance of various marketing factors
hindering the supply of organic
and PRF produce. Organic and
nonorganic buyers generally
agreed on the relative importance
of 13 out of 17 factors considered
(fig. 2).

The two groups differed most
when it came to perceived quality,
with many of the nonorganic buy-
ers citing inconsistent quality as a
problem in the marketing of or-
ganic and PRF produce. Organic
buyers did not see this as an impor-
tant constraint.

The other areas of disagreement
involved whether organic and PRF
produce have a worse appearance
than conventional produce, have a
lower shelf-life, or impose addi-
tional personnel costs. Of these,
however, only the quality-consis-
tency issue differed substantially
(in terms of statistical significance)
between the two groups of buyers.

Among the market constraints
agreed upon by both groups, five
were regarded as particularly im-
portant: low demand for organics
by consumers, low demand by re-
tailers, short supply, high discard
rate (which could depend on both
shelf-life and turnaround), and con-
cern among retailers and wholesal-
ers about the legitimacy of labeling
(such as the reliability of the proc-
ess by which produce is certified as
organic). Of these, the last suggests
a role for increased Government in-
volvement in enacting and enforc-
ing labeling and certification
standards in organic and PRF mar-
kets. However, as national stand-
ards for organic certification
become established, this last con-
straint would have less impact.

Figure 2
Suppliers’ Opinions Limit the Market for Organic and
Pesticide Residue-Free (PRF) Produce

Buyers feel that compared with
conventional produce, organic
or PRF produce tends to

(factors listed in increasing order
of agreement between buyers): 0 . 4

T

Importance
O=lIrrelevant 4=Extremely important

Be inconsistent in quality

Have a worse appearance

Have low shelf-life

Impose additional costs of personnel
fraining for labeling and answering
consumers' questions

Not be demanded enough by retailers
in ferms of what they are wiling
to pay

Be in short supply

Have a higher discard rate

Be unnecessary for wholesalers or
retailers to maintain a competitive Nonorganic buyers
edge. or to maintain consumer Organic buyers
confidence and loyalty

Create obstacles to expansion,
due to limited distribution

Deter consumers from purchasing
conventional produce, thereby
reducing overall sales

Impose additional managerial costs for
maintaining and verifying a
consistent supply

Be limited in variety

Cause concern among wholesalers
and retailers about the legitimacy
of their labeling, especially in

States lacking in well-defined
certification procedures

Require labor to keep it presentable

Have low sales volume per square foot
of floor space

Not demanded enough by consumers
in ferms of what they are willing to pay

Create difficulties in receiving
deliveries, because of the
reluctance of truckers to
fransport small loads
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These results are similar to those
obtained from other opinion sur-
veys of produce suppliers. For ex-
ample, one study found that
nonorganic suppliers in New Jer-
sey have stronger negative views
than do organic buyers about the
appearance of organics and their
consistency in quality.

However, in a study comparing
the cosmetic quality of organic pro-
duce with that of conventional pro-
duce, organic produce—particu-
larly organic tomatoes—actually
was not much different in quality.

While that study refers to a dif-
ferent region (Tucson, AZ), it never-
theless suggests that nonorganic
buyers may not have an accurate
perspective on the quality of or-
ganics. If that is the case, then such
a perspective—and the prospects
for organics—will likely change as
suppliers become more knowledge-
able.

Old Habits Could Be
Hard To Break

Although organics may create
higher costs to suppliers, partly be-
cause of things like higher discard
rates, suppliers may be able to con-
trol these costs over time as they be-
come more familiar with handling
practices for organic produce. Sup-
pliers who already handle organics
are continually finding ways to re-
duce these additional costs and,
when that is not possible, to pass
them on to consumers.

The observation that nonorganic
buyers would not pay a premium
for organics—and would only pay
less for organics—suggests that
they have a negative predisposi-
tion toward organically grown pro-
duce. Such an attitude toward
organics does not exist among
most consumers, who would pay
at least as much for organics as for
conventional produce when all
other attributes are the same.

FoodReview

Consequently, the negative view
held by many nonorganic buyers
in the survey toward organic pro-
duce implies that the current small
size of the organic market in the
Mid-Atlantic area is not due en-
tirely to the preferences and buy-
ing practices of consumers. At
present, the preferences of suppli-
ers could be an important con-
straint on the marketing and
expansion of organic and PRF pro-
duce.
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Milk and Biotechnology:
Maintaining Safe, Adequate
Milk Supplies

mid unparalleled coverage
of the introduction of a
ew technology for milk

production, the U.S. Food and
Drug Administration (FDA) ap-
proved in late 1993 a synthetically
produced hormone for cows—
called recombinant bovine somatot-
ropin, or rbST—for commercial
sale in the United States.

Consumer-watch groups ques-
tioned the safety of milk and dairy
products for human consumption
from dairy cows receiving rbST,
and some dairy suppliers and gro-
cery stores indicated that they
would not sell the products. Many
want products made with milk
from cows receiving rbST to carry
labels.

FDA, the Federal agency primar-
ily responsible for determining the
safety of new animal drugs and for
labels on milk and dairy products,
says these fears are unfounded. Af-
ter considerable testing (the first
study reporting results of rbST-sup-
plementation of dairy cows was in
1982), they found rbST use to be
safe to dairy cows and they found
dairy products made with milk
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from treated cows to be safe for hu-
man consumption.

The FDA Commissioner, David
A. Kessler, has stated,

“This has been one of the most
extensively studied animal
drug products to be reviewed
by the agency. The public can
be confident that milk and
meat from bST-treated cows is
safe to consume.”

The Biotechnology
Hits the Market

rbST is an artificially synthe-
sized copy of a naturally occurring
protein hormone in cattle (called
bovine somatotropin, or bST). The
hormone is naturally secreted by a
cow’s pituitary gland, directing
how energy and nutrients from
feed are used for growth, milk pro-
duction, and other body functions
(see box).

Hormone That Boosts Milk Output o+, «
%® 5 Hits the Market Amid Dairy Dissent “3¥%%,
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Consumers, the dairy industry, and Federal budget watchers have expressed
concerns about the ramifications of rbST use.
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The genetically copied hormone
can be administered to dairy cows
to boost milk production. Studies
have reported milk production in-
creases of 10 to 20 percent per cow
during a 245-day treatment period.
However, percentage estimates can
be misleading, especially if the
base levels of production are not re-
ported. USDA analyses of the ef-
fects of rbST assume a production
response of 1,800 pounds of milk
per cow, or an 11.5-percent in-
crease (based on a 1993 average
output of 15,610 pounds per cow),
over a 305-day lactation period.

Because rbST is considered an
animal drug, FDA approval is re-
quired before it can be distributed
commercially in the United States.
Four pharmaceutical companies
have been seeking approval for
their rbST products. On November
5,1993, FDA approved the sale of
the Monsanto Company product
(trade name Posilac). FDA’s ap-
proval applied to the Monsanto
product only—such products of
other firms are being evaluated in-
dividually.

FDA's review procedures for
animal drugs emphasize effective-
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ness and safety. Drugs to be used
in food-producing animals must be
determined safe to: 1) humans
(from consumption of food prod-
ucts from animals receiving the
drug or from administration of the
drug product); 2) the animal receiv-
ing the drug; and 3) the environ-
ment.

Human Safety

FDA'’s findings on human safety
of rbST are based on two sets of in-
formation: the general charac-
teristics of bST and the results of
studies (conducted in accordance
with FDA rules and guidelines) by
the firms offering the products.

The major human-safety issues
raised to date are: 1) the safety of
consuming milk and meat from
cows receiving rbST, 2) risks re-
lated to insulin-like growth factors
(IGF), and 3) risks associated with
possibly greater antibiotic use.

Safe Milk and Meat

Based upon research indicating
that rbST was not active in any spe-
cies tested if given orally, plus the
fact that bST was shown in the
1950’s to be inactive in humans
even if injected, FDA concluded
early in the investigational period
(mid-1980's) that milk and meat
from test animals receiving rbST
were safe for human consumption.

Several groups—including the
American Medical Association, the
National Institutes of Health, the
Congressional Office of Technol-
ogy Assessment, the World Health
Organization, and the Food and
Agriculture Organization of the
United Nations—later supported
FDA's findings.

Insulin-Like Growth Factors

Scientists raised concerns in the
1980’s about the effect of rbST on
levels of insulin-like growth factors
(IGF) in milk. IGF’s, in particular
IGF-I, mediate many of the biologi-
cal actions of somatotropins. Bo-
vine IGF-I was found to be
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identical in structure to human IGF-
I. Therefore, scientists wanted to be
sure that milk and meat from dairy
cows receiving rbST would not en-
hance human IGF-I effects. Because
there was limited information avail-
able, FDA requested more data
from companies concerning the
connection between rbST use and
IGF-I levels and effects.

IGF-I levels in milk were found
to vary widely among cows and
herds. rbST use slightly raised IGF-
I levels, but not beyond the ranges
found in cows and herds not receiv-
ing the products.

It also was found that IGF-T in
milk is biologically inactive when
ingested through the mouth. IGF-I
levels in milk from both test ani-
mals and animals not receiving the
drug were 100 to 1,000 times below
the level naturally occurring in hu-
man blood. Indeed, it has been
shown that IGF-I is a natural pro-
tein required for normal growth
and possibly health maintenance in
humans. It is normally present in
almost all human body tissues and
fluids, including human breast
milk and saliva. FDA concluded
that the milk and meat from dairy
cows receiving rbST presented “no
increased health risk to consum-

”

ers.

Antibiotic Usage

A 1992 US. General Accounting
Office (GAO) report concluded
that rbST could present an indirect
risk through possible increases in
the incidence of mastitis (an udder
infection common among lactating
dairy cows) and the expected in-
creased use of antibiotics to treat
the condition.

A fact often ignored in the con-
troversy surrounding the use and
safety of rbST is the existence of
measures to prevent milk with un-
safe levels of antibiotic residues
from reaching the public. An exten-
sive system of monitoring by both
State and Federal agencies exists to
detect residues of illegal drugs in

milk. Farmers face severe financial
penalties if they are found to have
shipped milk containing these resi-
dues.

FDA reviewed the data pro-
vided by Monsanto to address the
mastitis issue. The incidence of
mastitis cases in test animals was
slightly greater, but did not appear
any more difficult to treat than
mastitis in nontest animals. Also,
the effect of Monsanto’s rbST prod-
uct on the incidence of mastitis was
found to be substantially less than
other factors, such as herd-to-herd
variation, environment, season, age
of the cow, and stage of lactation.
FDA concluded that the human
health risk posed by the potential
increase in antibiotic use was not
significant (FDA'’s findings apply
to Monsanto’s product only—other
rbST products must be reviewed in-
dividually for their risks of clinical
mastitis).

Monsanto voluntarily devel-
oped a program, in consultation
with FDA, to monitor effects of its
approved rbST product. The pro-

On November 5, 1993, FDA approved
the sale of Posilac, Monsanto’s rbST
product.
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gram includes: 1) evaluation of
bST use on small and large com-
mercial dairy farms, focusing on
the health of dairy cows, especially
mastitis, animal drug use, and milk
losses due to mastitis or drug treat-
ment; 2) collection of information
on farmer acceptability and any
problems encountered; 3) a 2-year
tracking of milk production and
drug residues, and 4) a 1-year
study of producer-supplied milk to
compare the amounts discarded
due to positive drug tests between
rbST and non-rbST herds.

The fact that rbST is a near exact
copy of naturally occurring bST
presents a significant regulatory is-
sue. rbST is not detectable in dairy
products because current scientific
procedures cannot easily differenti-
ate between the artificial rbST and
the natural bST. It should be noted
that a test method to determine
whether milk or meat was derived
from rbST-treated cows was not re
quired by FDA; such regulatory
methods are not required for ani-
mal drug products for which there
are no human food-safety con-
cerns. The “no residue” standard
employed by FDA to evaluate ani-
mal drug safety becomes an issue
in itself when such differentiation
is not possible.

Consumers Want
Labeling

Surveys show consumers over-
whelmingly desire special labeling
of milk products from cows receiv-
ing rbST products. FDA held an
open joint meeting of its Food Ad-
visory and Veterinary Medicine
Committees in May 1993 to con-
sider the labeling issue. Interested
parties were invited to present testi-
mony and make statements.

Sound scientific evidence must
exist for FDA to make mandatory
labeling decisions—consumer pref-
erences alone are not sufficient.
With input from the advisory com-
mittees plus the testimony pro-
vided at the May meeting, FDA
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concluded that it had no legal basis
under the Federal Food, Drug, and
Cosmetic Act, as amended, for
mandating special labeling of prod-
ucts processed or manufactured of
the milk from cows receiving rbST.
This decision was announced No-
vember 5, 1993.

FDA has ruled that food compa-
nies could voluntarily label milk
and dairy products with respect to
rbST, provided the information is
“truthful and not misleading.” An
interim guideline was published in
February 1994 by FDA concerning
such labeling, but no final deci-
sions have yet been made public.
Many consumer and industry
groups and individuals have sent
in comments regarding the label-
ing guidelines. FDA must evaluate
these comments prior to making a
final decision.

Economic Ramifications

Consumers, the dairy industry,
and Federal budget watchers share

concerns about the economic rami-
fications of rbST use. The effects of
rbST on milk production and
prices received by dairy farmers,
the subsequent impacts on retail
prices for milk and milk products,
and the effect these changes will
have on Federal outlays for dairy
support and domestic food assis-
tance programs are just some of the
issues raised.

Milk Production Will Rise Slightly

Since the product has just re-
cently become commercially avail-
able, economic analyses have
depended on the assumptions of
analysts.

A recent study, based in part on
USDA analyses, indicated a 1-per-
cent average annual increase in
U.S. milk production due to rbST
use over fiscal years 1994-99. Prices
farmers receive for their milk
would decline by about 2 percent
per year over the study period,
which pushes down total dairy in-
come by about 1 percent per year.

USDA’s Economic Research Service
can give you the data and analysis
you need about the latest develop-
ments in biotechnology. For a copy
of the following reports, call toll-
free from the United States or Can-
ada: 1-800-999-6779. Callers else-
where, please dial 1-703-834-0125.

Agricultural Biotechnology: An
Economic Perspective

Describes the economic, scientific,
and social factors that will influence
the future of biotechnology in agri-
culture.

Stock #AER-687 ......ccocvvvvc $9

The Economics of Safeguarding
the U.S. Food Supply

A look at the economic issues in-
volved in detecting and eliminating
contaminants in the food supply
and the challenges of incorporating

Get More Information on Biotechnology

new technology into workable food-
safety policies.

Stock #AIB-566............c........... $7.50

Implications of New Technology
for the Livestock Sector: Animal
Growth Hormones

Locks at issues surrounding use of
growth hormones, including their
cffects on the structure of U.S. agri-
culture, consumer benefits, and
food safety and quality.

Stock #AIB-626............coccu..... $7.50

Issues Raised by New Agricul-
tural Technologies: Livestock
Growth Hormones

Looks at the changes to be expected
if all livestock were treated with
growth hormones.

Stock #AER-608........convevevccnn 59
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These estimates presume: a con-
tinuation of current USDA milk
price-support policies, an 1,800-
pound-per-cow increase in milk
production due to rbST and the ap-
propriate change in feeding to sup-
port that increase, an adoption rate
by producers resulting in 34 per-
cent of the cows receiving rbST by
fiscal year 1999, and no reduced
consumption of milk and dairy
products once rbST milk is mar-
keted more widely.

Greater milk production would
cause prices for farmers to fall and
lead to more dairy product pur-
chases by the Federal Government
to support farmers’ incomes. Fed-
eral dairy price-support program
costs would increase, peaking at ap-
proximately $150 million in fiscal
1996, and then would decline in
later years as the industry adjusts
to rbST use. This would represent a
1.8-percent increase in the total pro-
jected Federal farm commodity sub-
sidies in fiscal 1996. The projected
increase in dairy price-support pro-
gram costs over the entire fiscal
1994-99 period of $510 million rep-
resents about 1 percent of Federal
farm commodity subsidies for that
period.

At the same time, however,
lower milk prices would lower the
Government'’s cost of providing
fluid milk, cheese, and infant for-
mula to participants in the Special
Supplemental Food Program for
Women, Infants, and Children
(WIC). Lower fluid milk prices
would also lower the cost of the
Government'’s Thrifty Food Plan,
the basis for calculating food stamp
benefits.

Savings in the costs of Federal
food assistance programs would be-
ginin fiscal 1997, averaging $18
million per year for WIC and $53
million per year for food stamps
over fiscal 1997-99. These savings
could completely offset increases in
dairy price-support program costs
within 10 years.
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rbST Expected To Be “Size Neutral”

One concern raised is whether
rbSt will force small dairy farmers
out of business. Analysts generally
characterize rbST as a “size neu-
tral” technology. That is, on the ba-
sis of cost per cow, farmers with
small herds will benefit as much as
farmers with larger herds if mana-
gerial ability is equal.

No significant capital or equip-
ment expenditures are required to
use rbST. For example, Monsanto
has offered rbST in a 25-dose pack-
age for $140. Such small-dose avail-
ability means no dairy farmer
should be precluded from using
rbST on the basis of herd size. On a
per-cow basis, with a 215-day treat-
ment period, the cost of rbST
would amount to $86, or 40 cents
per day of treatment.

However, if rbST is heavily
adopted and milk prices are re-
duced, at least some of the smaller
farmers that do not use rbST might
be forced out of the dairy business,
because they would not be produc-
ing economically sufficient vol-
umes of milk. This situation would
arise with other cost-saving tech-
nologies, too.

But Will Consumers Buy It?

Surveys have shown a generally
positive outlook on agricultural
biotechnology by consumers. How-
ever, surveys of milk consumers
have shown a wide range of reac-
tion to rbST use. The consumption
issues related to rbST are funda-
mentally concerned with fluid
milk, which represents about 40
percent of total milk use. Rennet, a
bioengineered protein hormone
which has been in use in cheese
production since 1990, has raised
few concerns to date.

Prior to rbST approval, it had
been reported that anywhere from
4 to 20 percent of consumers said
they would stop buying milk alto-
gether if rbST were approved and
used. Translated into sales, these re-
sults suggest a 2- to 8-percent de-
cline in total milk demand. How-
ever, fluid milk sales actually
strengthened in early 1994 and
have had the first sustained growth
since 1991.

Concerns raised by consumers
regarding rbST are similar to issues
that have been raised for other
foods. Biotechnology in agricul-
tural production is a sensitive is-
sue. The availability of clear,
concise information to both farm-
ers and consumers will play a ma-
jor role in the acceptance of rbST.
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New Inspection Program
for the Nation’s Seafood

and Drug Administration
(FDA) announced a ground-

breaking initiative to further en-
sure the safety of the Nation’s
seafood. Known as Hazard Analy-
sis Critical Control Points
(HACCDP), the plan requires sea-
food processors to adopt a pro-
gram that identifies potential
food-safety hazards and adopt con-
trols specifically targeted to those
hazards to prevent them from oc-
curring or at least to minimize the
likelihood of their occurrence.

HACCP focuses on prevention
of product contamination rather
than on detection of contaminated
products. Verification that HACCP
is in place and is working would be
an added feature of FDA’s current
system of periodic mandatory in-
spections of processing plants to
produce a more effective system of
ensuring the safety of seafood.
FDA expects to finalize the rule in
early 1995. The proposed rule, pub-
lished for public comment on Janu-
ary 28, 1994, proposed an effective
date of 1 year from the issuance of
the final rule.

E arlier this year, the U.S. Food

Williams is Chief of the Economics Branch and
Zorn is an economist with the Center for Food
Safety and Applied Nutrition, U.S. Food and Drug
Administration.

Richard Williams and David J. Zorn

(202) 205-5271

Ensuring a Safer Supply

In 1992, per capita consumption
of seafood was 14.7 pounds, down
from its peak of 16.1 pounds in
1987. This decrease is due partly to
changes in the relative prices of sea-
food, red meats, and poultry. Some
consumer concerns about seafood
safety may also be a factor.

There are numerous types of
foodborne illnesses caused by sea-

food, ranging from the very severe
bacterium, Vibrio vulnificus, which
kills one out of every two people it
infects, to the very mild illness
Neurotoxic Shellfish Poisoning.
Seafood contaminants include bac-
teria, viruses, natural toxins, para-
sites, and chemical contaminants.
Control of some of these hazards
(such as ciguatera) relies primarily
on harvest management, whereas
other hazards (such as scombro-

Nearly 5,000 U.S. seafood manufacturers—those that fillet, bread, and can fish and
other seafoods—would be affected by the proposed rule. The rules would also apply
fo 2,400 packers, re-packers, wholesalers, and U.S. importers, as well as all foreign
companies providing seafood fo U.S. consumers.
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toxin) are either introduced or may
be controlled by manufacturers, re-
tailers, or consumers.

Molluscan shellfish, such as
clams, oysters, and mussels, which
are served raw or partially cooked,
present the greatest risk of likeli-
hood of illness to consumers. These
shellfish concentrate environmen-
tal contaminants and microorgan-
isms in their flesh.

Only about 33,000 of the esti-
mated 6.5 million to 33 million
cases of foodborne illnesses that oc-
cur each year in this country are es-
timated to be attributed to seafood,
representing less than half of 1 per-
cent of the total. However, if sea-
food consumption increases, so
will exposure to risks from seafood-
carried diseases.

Monitoring
Commercial Distribution,
Step by Step

FDA estimates that Federal,
State, and local authorities collec-
tively spend about $100 million
each year on the regulation of sea-
food. Regulatory agencies have re-
lied primarily on testing the final
products and inspecting processing
plants. However, only a small num-
ber of samples can reasonably be
tested relative to the number of sea-
food products and processors.
Thus, both Government and busi-
nesses have begun to examine new
methods and technologies and
their potential for reducing food-
borne illness in ways that are both

workable and economically feasi-
ble.

HACCP is a preventive system
of hazard control designed to mini-
mize contamination of the product
at all points in the production
chain, including under-refrigera-
tion and insufficient cooking times.

Initially developed by the

Pillsbury Company in the early
1960’s to provide safe food for U.S.
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astronauts in space, HACCP’s step-
by-step process of contamination
prevention has been refined and
adapted to commercial processing.
Itis not a “zero-risk” system, but it
is designed to reduce the risk of
food-safety hazards to a minimum.

In the 1970’s, FDA mandated
HACCP-type principles for canned
fruit and vegetables that are not
highly acidic. Several large U.S.
food firms use HACCP-type sys-
tems in their plants. Canada has
adopted HACCP for its seafood in-
dustry, and the European Union
has stated its intention to adopt
HACCP for seafood.

HACCP consists of seven steps.
Under FDA's proposal, seafood
processors must:

® Identify the likely health haz-
ards to consumers in a given
product

® Identify the critical control
points (CCP’s) in the produc-
tion process where a failure of
control is likely to introduce or
intensify the risk of contamina-
tion

® Establish safety measures to
prevent a hazard from occur-
ring

® Monitor the system to ensure
that the safety measures are
working

® Establish the appropriate rem-
edy if monitoring shows a prob-
lem

® Establish detailed recordkeep-
ing to document the monitor-
ing, the steps taken to prevent
the hazards, and the remedies
taken

® Verify that the control system
is working (both the company
and the Government would be
involved at this step)

FDA's seafood HACCP pro-
posal is based on these seven prin-
ciples.
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Initial Implementation
the Largest Cost

FDA estimates that nearly 5,000
domestic seafood manufacturing
plants would be affected by the
proposed rule. Seafood manufac-
turers include companies that fillet,
bread, and can fish and other sea-
foods. The rules would also apply
to 2,400 packers, re-packers, whole-
salers, and U.S. importers, as well
as all foreign companies providing
seafood to U.S. consumers.

The proposal does not specifi-
cally include aquaculturalists, fish-
ing vessels, transporters, retail
stores, or restaurants. However,
many of these businesses would
also be affected through buyer-
seller relationships, that is, through
restrictions that manufacturers will
place on businesses in order to con-
trol hazards, such as by specifying
to suppliers and distributors that
the fish be properly refrigerated.

HACCP is primarily a fixed-cost
system (the costs of the control pro-
gram do not vary significantly with
the amount of product produced).
But costs do vary from plant to
plant, based in part on risk and
complexity. The more complex the
processing system, the more CCP’s
that may have to be monitored.

Ideally, firms will adjust the fre-
quency of monitoring to the likely
frequency of failure of a CCP.
Thus, the HACCP system should
create incentives for firms to invest
in more reliable equipment.

The fixed nature of HACCP
costs will cause a relatively larger
burden for small plants. Thus,
firms with smaller sales over which
to spread the cost of HACCP will
likely shift away from production
systems that have numerous
CCP’s. For example, a small sea-
food manufacturer may remove
ready-to-eat shrimp cocktail from
its product line. Whether this shift
occurs may well depend on the con
dition of the plant. Plants that al-
ready have controls in place will

find HACCP to be less of a burden
than firms that do not.

Firms face costs in both develop-
ing a system and maintaining it.
For purposes of estimating indus-
try implementation costs, FDA ac-
quired, through trade associations,
some limited data from firms that
have implemented HACCP. FDA
economists also adapted a cost
study performed for the National
Oceanic and Atmospheric Admini-
stration (NOAA), which had pre-
viously conceived of a similar plan
for seafood manufacturers. For the
latter study, 130 manufacturing
plants were examined for informa-
tion on sanitation practices, proc-
essing controls, and recordkeeping.

The data based on actual imple-
mentation range from $2,000 to
$20,000 per year. (A comparison of
compliance costs to small firm prof-
its may help put this in perspec-
tive. The average small seafood
processor has annual sales reve-
nues of about $250,000. At an esti-
mated 3-percent return on sales,
the average small processor has a
profit of $7,500.)

The costs based on the NOAA
modeling tended to be higher.
More data are needed to reconcile
these differences. Until such data
become available, FDA’s estimates
must be considered tentative.

Table 1

FDA estimates that total first-
year costs for monitoring and test-
ing equipment, training, opera-
tional changes, and other adjust-
ments needed to implement a
HACCP program would average
$24,000 for small plants and
$23,400 for large plants. Costs are
larger for the average small plant
because unlike many larger sea-
food manufacturing plants, many
smaller plants do not currently
have HACCP-type controls in
place. Costs of this proposed Fed-
eral program include only new,
mandatory expenditures.

Recurring charges for operating
a HACCP program in subsequent
years would cost small plants
$14,700 a year, large plants $15,700
a year. Both initial and recurring
costs of the HACCP program will
vary for individual plants, based
on the level of HACCP controls al-
ready in place.

In FDA's analysis, small plants
are defined as those with annual
sales of less than $1 million and
large plants are those with annual
sales of $1 million or more. Three-
quarters of U.S. seafood manufac-
turing plants fall into that “small”
definition (table 1). These manufac-
turers account for 7 percent of total
industry sales.

Three-Quarters of U.S. Seafood Manufacturing Plants

Have Annual Sales Below $1 Million

Million dollars Number
Under 1 3.586
1-9.9 984
10-49.9 237
50-99.9 24
100 or more 15

Total 4,846

Note: **Under 1 percent.
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Under a HACCP-type program
explored by NOAA, 334 small
firms could have gone out of busi-
ness if the program had become
mandatory, according to the work
performed for NOAA. When Can-
ada instituted its HACCP program
in 1993, 2 percent of seafood proces-
sors closed. Small plants may be
forced to close because they cannot
spread the costs of compliance
over their output as easily as large
plants could. However, FDA asked
for comment in its proposed rule
on ways to mitigate the impact of
the final rule on small businesses,
such as allowing a longer time for
them to comply.

According to FDA's preliminary
estimate, total costs of the HACCP
system for domestic seafood manu-
facturers would be $116 million in
the first year and $65 million annu-
ally thereafter. Costs to foreign
processors were estimated to be
$96 million in the first year and $44
million in succeeding years. The
costs will be passed on to consum-
ers in the form of higher prices.

Benefits of HACCP

The primary benefits of the pro-
posed rule are from reductions in
foodborne illnesses (see table 2).
For hazards which usually occur
from mishandling seafood during
harvesting or processing—such as
scombroid poisoning (a generally
mild disease that requires no medi-
cal care)—HACCP will greatly re-
duce health risks. FDA estimates
that between 6,500 and 19,000 cases
of seafood-caused illnesses, or in
some cases deaths, could be
averted under the HACCP pro-
gram each year at a value of be-
tween $15 million and $75 million
per year.

Some risks from seafood are not
addressed by HACCP. For exam-
ple, the program will not reduce
any cases of Neurotoxic Shellfish
Poisoning because the disease is
primarily associated with products

caught in recreational fishing—not
commercial harvesting.

Consumers and the seafood in-
dustry should also benefit from in-
creased confidence in the safety of
seafood. Increased consumer confi-
dence could boost demand for sea-
food. However, higher prices as a
result of HACCP will mitigate this
effect, so the change in consump-
tion remains uncertain.

The higher demand for seafood
could provide health benefits as
people substitute seafood for pro-
tein sources with higher fat con-
tents. For example, FDA estimates
that if Americans increased con-
sumption of fish by 1 and 5 pounds
per person per year, the incidence
of death would be reduced by 673
and 2,782, respectively, from coro-
nary heart disease and cancer over
a 10-year period. This results in
benefits valued at $3 billion and

Table 2
Hazards Associated With Seafood Consumption

Bacteria:
Campylobacter jejuni
Clostridium botulinum
Clostridium perfringens
Salmonelia, nontyphi

Shigella
Vibrio vulnificus
Other Vibrios

Natural toxins:
Ciguatera
Neurotoxic shellfish poisoning

Paralytic shellfish poisoning
Scombrotoxin

Parasites:
Anisakis
Diphyllobothrium Ilatum
Giardia

Viruses:
Hepatitis A
Norwalk

Total
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$14 billion, respectively, over a 10-
year period.

The Vice President’s plan for re-
inventing Government has in-
cluded consideration of HACCP
for the entire food supply. With
seafood as the first step, both FDA
and USDA are currently examining
the feasibility and desirability of
HACCEP for all other foods.

For More Information...

This article is adapted from
FDA'’s preliminary regulatory im-
pact analysis of the HACCP sea-
food proposal. The report details
FDA'’s preliminary estimates of the
costs of the proposed HACCP pro-
gram for different types of seafood
manufacturing plants and the
methodology used in calculating
the public-health benefits. Copies
of the full analysis are available
upon request to the authors. W

Number

200 100-150

4 0-1

70 53-70
200 100-150

70 18-35

48 0-24
10,000 1.000-5,000
800 50-200
48 0

13 0
7.960 3.980-5.970
100 10-75
1,000 250-750
30 0-8

92 16-46
12,400 1.000-6.200
33.035 6.576-18.679
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American Eating Habits
Changing: Part 2

Grains, Vegetables, Fruit,

hile diets are changing,
a considerable gap re-
mains between public

health recommendations and con-
sumers’ practices. USDA Consump-
tion Surveys indicate that Ameri-
cans have shifted to a lower fat,
higher carbohydrate diet in the
past decade. While we are eating
more grains, especially in mixtures,
we still are not eating the amounts
of high-fiber foods, including
whole-grain products, legumes,
vegetables, and fruit, that are rec-
ommended in the latest dietary
guidance.

And, we eat more foods that con-
tain large amounts of refined sug-
ars. In fact, about two-fifths of the
total carbohydrates available in the
U.S. food supply comes from sug-
ars added to foods and beverages.
White bread is by far the favorite
bread, and sweet baked goods
(such as cookies and cakes) are
very popular. Sugared soft drinks
are consumed in large amounts. Al-
coholic beverages also contribute
many calories to the diet.

This is the second article of a
two-part series which uses U.S. per
capita food supply data (called dis-

The author is an agricultural economist with
the Commodity Economics Division, Economic
Research Service, USDA.

Judith Jones Putnam
(202) 501-7413

appearance—see box for more de-
tails), to gauge how our eating pat-
terns are changing over time. The
data are compiled annually by
USDA'’s Economic Research Serv-
ice. The nutritive value of the foods
is estimated by USDA'’s Agricul-
tural Research Service. This article
focuses on grain products, leg-
umes, vegetables, fruit, caloric

and Sugars

sweeteners, and beverages. (See
“American Eating Habits Chang-
ing, Part I: Meat Dairy, and Fats
and Oils” in the September-Decem-
ber 1993 FoodReview for informa-
tion on consumption of animal
products.)

Nutritionists are very concerned
that people are eating too many
new manufactured foods that are

Sugar is, in a sense, the number-one food additive. It turns up in some unlikely
places, such as pizza, bread, hot dogs, boxed rice mix, soup, crackers, spaghetti
sauce, lunch meat, canned vegetables, fruit drinks, flavored yogurt, ketchup, salad
dressing, mayonnaise, and some peanut butter.
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low fat or nonfat but are high in
sugar and calories and low in fiber.
Whole-grain products, legumes,
vegetables, and whole fruit that are
high in vitamins, minerals, and es-
pecially fiber and that contain little
added sugar are consumed in rela-
tively low amounts, as compared
to more processed foods that are
stripped of fiber (such as fruit
juices and drinks, white rice, and
refined-flour products).

Between 1977-78 and 1989-91,
the average intake of carbohy-
drates increased from 43 percent of
total energy (calorie) intake to 49
percent, according to USDA sur-
veys. In a diet providing 2,000 calo-
ries, this would translate to about
245 grams of carbohydrates. (Aver-
age fat intake declined between the
two survey periods from 40 per-
cent of total calories to 34 percent,
still well above the 30-percent maxi-
mum recommended.)
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A variety of sources, including
the American Cancer Society and
the American Heart Association,
recommend that the carbohydrate
content of the diet be increased to
55 to 60 percent of the total energy
intake. The Dietary Guidelines for
Americans recommend choosing a
diet with plenty of vegetables,
fruit, and grain products. Most die-
tary carbohydrates should be from
complex carbohydrates, with some
from naturally occurring simple
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carbohydrates such as those found
in fruit, vegetables, and milk. Re-
fined sugars should be consumed
only in moderation. An increase in
dietary fiber above the current in-
take of about 12 grams per day is
also recommended. An expert com-
mittee of the Life Sciences Research
Office of the Federation of Ameri-
can Societies for Experimental Biol-
ogy recommends 10 to 13 grams of
fiber per 1,000 calories, or about 20
to 35 grams of fiber (roughly dou-
ble the current intake) for the aver-
age healthy adult.

These references have been used
to establish the Daily Reference Val-
ues (or Daily Values on food labels)
for total carbohydrates and for fi-
ber. The Daily Reference Value for
total carbohydrates is calculated as
60 percent of calories, or 300 grams
in a 2,000-calorie diet. The Daily
Reference Value for fiber is based
on a recommended intake of 10 to
13 grams per 1,000 calories or
about 25 grams in a 2,000-calorie
diet.

The Dietary Guidelines for Ameri-
cans and the Food Guide Pyramid
provide the basis for consumer edu-
cation programs carried out by
USDA and the U.S. Department of
Health and Human Services, as
well as by The American Dietetic
Association and the American
Heart Association. The Pyramid
suggests 2-4 servings of fruit, 3-5
servings of vegetables, and 6-11
servings of grain products, includ-
ing several servings of whole-grain
products a day as well as frequent
use of legumes as meat alternates
or as starchy vegetables.

A number of recent surveys
have identified fat as a nutrient of
major concern to consumers. By
contrast, concern about fiber in the
diet remains low. To follow general
recommendations to eat less fat
and to eat more fiber, people need
to better understand what the ma-
jor food sources of these compo-
nents are and how their present
diet fits in.

Information is critical. The new
nutrition label required on almost
all processed foods in 1994 is a
powerful tool to help give inter-
ested Americans the information
they need to make healthful food
choices. To help consumers get the
most from the new food label, Gov-
ernment and industry are mount-
ing a multiyear food labeling
education campaign to increase
consumer’s knowledge and effec-
tive use of the new food label and
to assist them in making accurate
and sound dietary choices in ac-
cordance with the Dietary Guide-
lines for Americans. More and more
industry groups use the Food
Guide Pyramid to show how their
product can fit into a healthful diet.
Companies are also providing time-
pressed meal preparers—a grow-
ing number of whom lack the
know-how of basic food prepara-
tion—with fast and convenient reci-
pes and menus that are more
healthful than the traditional fare.

An increase in the availability of
a wide variety of appealing foods
that help consumers meet dietary
recommendations is also crucial.
Mandatory nutrition labeling and

Table 1

the availability of new technologies
and ingredients are spurring the
development and marketing of al-
ternative products of higher nutri-
tional quality. Yet successful
implementation of dietary recom-
mendations will require that con-
sumers have greater access to
health-promoting foods on those
occasions when they eat out—par-
ticularly considering that meals
and snacks away from home cap-
tured 46 percent of the U.S. food
dollar in 1993 and accounted for 35
percent of total food.

Grain Products

Consumption of grain products
has risen in recent years, after fall-
ing dramatically from the levels of
the first half of the century. Per cap-
ita use of flour and cereal products
was 187 pounds in 1992, compared
with an annual average of 146
pounds in 1980-83, 135 pounds in
1970-74, 181 pounds in 1945-49,
and 287 pounds in 1910-15 (see ta-
ble 1). The expansion in grain sup-
plies reflects ample stocks and
strong consumer demand.

With Consumption Up 28 Percent, Grains Have Become

One of the Most Popular Foods

Flour and cereal products
Wheat flour
Durum flour®
Rye flour
Rice (milled basis)
Corn products®
Oat products*
Barley products®

Pounds per capita’ Percent?
185.6 187.0 27.8
136.6 138.1 18.2
10.9 133 111.0
b b -9.0
16.8 16.9 61.0
219 219 60.1
8.6 8.5 1349
9 9 -12.8

Notes: Totals may not add due to rounding. 'Consumption of most items reflects supplies
at the processing level. 2Excludes quantities used in alcoholic beverages, corn sweeten-
ers, industrial uses, and fuel. *Semolina and durum flour in products such as macaroni,
spaghetti, and noodles. Calculated from unrounded data. “Corn flour, meal, hominy,
grits, and starch. SRolled oats, ready-to-eat cereals, oat flour, and oat bran. Barley flour,
pearl barley, barley malt, and malt extract used in food processing.
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Much of this growth was prod-
uct-driven, as consumers gained
appreciation for variety breads,
hamburgers and other products
made with buns sold through a rap-
idly expanding fast-food industry,
and a proliferation of a broad
range of products with ethnic ori-
gins. The expansion of instore bak-
ing and other shifts in the retail
marketplace offering more prod-
ucts also spurred this growth in
grain-based foods.

Consumption of these foods
benefits from an older population.
In 1991, for example, households
headed by someone aged 45 years
or older spent an average of 23 per-
cent more per person for cereals
and bakery products than did
younger households. Demand for
flour and cereal products might be
expected to rise in the 1990’s, since
the first of the baby boom genera-
tion, the largest U.S. population
group, reached age 45 in 1991—if
the aging boomers follow their
predecessors’ path.

Wheat is the major grain eaten
in the United States, with wheat
flour and other products repre-
senting 74 percent of total grain
consumption in 1992. However,
wheat'’s share of total grain con-
sumption declined 6 percentage
points since 1980-83, as consump-
tion of rice, corn, and oat products
has gained momentum.

Consumption of wheat flour in
1992 was 138 pounds per person,
up 18 percent from 1980-83. Con-
sumption of durum wheat flour
(mainly used in pasta) rose 111 per-
cent from 1984 (the first year for
which data are available) to 13
pounds per person in 1992.

Other cereal products increased
as well. Per capita consumption of
corn products (corn flour, corn-
meal, hominy, grits, and starch) in-
creased 60 percent since 1980-83 to
22 pounds per capita in 1992. Per
capita use of rice and oat products
(rolled oats, ready-to-eat cereals,
oat flour, and oat bran) climbed 61
percent and 135 percent, respec-
tively, from 1980-83 to 1992. In con-
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trast, consumption of rye flour and
barley products (barley flour, pearl
barley, and barley malt and malt
extract used in food processing)
continued to decline.

Despite the 28-percent increase
in per capita grain consumption
from 1980-83 to 1992, average grain
consumption still falls below rec-
ommended levels. One reason is
that many people still think that
starchy foods, such as bread and
potatoes, are fattening. In fact,
most calories come from the com-
pany they keep—calorie-rich addi-
tions, such as butter or margarine,
sour cream, gravy, and jam or jelly.
Starches provide only about 4 calo-
ries per gram, while fat provides
about 9 calories per gram. There ap-
pears to be a gap in understanding
that on a diet low in fat, a greater
proportion of the calories must
come from complex carbohydrates.
It appears that the public does not
understand that 6 servings from
the bread and cereal food group
represent just over 25 percent of
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the day’s total on a 1,600 calorie
diet.

Several nationwide surveys of
consumer knowledge, attitudes,
and behavior conducted in 1993
help explain the gap between die-
tary guidance and consumer prac-
tices. A study sponsored by the
Food Marketing Institute (FMI)
and Prevention magazine found
that more consumers are using nu-
trition labels in making food selec-
tions, with 61 percent indicating
they consistently use labels for first-
time purchases. Only one in four
consistently consider the informa-
tion about carbohydrates or fiber,
however. Just 5 percent of the shop-
pers knew that 6 to 11 servings of
bread and cereals are recommend-
ed in the Food Guide Pyramid, and
only one in three knew that fiber in-
take should be between 20 and 35
grams per day. FMI’s annual
TRENDS study of American shop-
pers indicates that concern about fi-
ber in the diet has changed little
since 1985, never climbing above 5
percent of the population.

In a study of dietary habits con-
ducted for the American Dietetic
Association (ADA), only 15 percent
of Americans age 25 years and over
mentioned eating more grains, ce-
real, or fiber to achieve a more
healthful diet. The FMI/ Prevention
study found that while 58 percent
of shoppers had made major
changes in their diets for health rea-
sons during the past 3 years, only
14 percent reported eating more fi-
ber.

Whole grains—except in the
form of flour—may be something
of a mystery to many Americans.
While most people are familiar
with brown rice and oatmeal, other
whole grains such as cracked
wheat, barley, kasha, quinoa, and
bulgur may sound unfamiliar.
Whole grains are products that con-
tain the entire grain, or all the grain
that is edible. They include the
bran and germ portions which con-
tain most of the fiber, vitamins,

and minerals, as well as the starchy
endosperm. The natural oils in the
bran and the germ tend to spoil
quickly, especially in warm envi-
ronments. This is why whole
grains tend to be more costly, and
one reason why most grains are re-
fined in the first place—to increase
their shelf-life.

Fruit and Vegetables

Americans increased their con-
sumption of fruit and vegetables
roughly 10 percent in the past dec-
ade (tables 2 and 3). On a farm-
weight basis, vegetables accounted
for most of the increase. Consum-
ers bought more fresh produce, fro-
zen and dried fruit and vegetables,
and canned tomatoes and fruit,
and less fruit juice. However,
weather disruptions of production
and a lackluster economy damp-
ened sales in 1991 and 1992.

Table 2

Markets for fresh fruit and vege-
tables have become increasingly
global, as improved refrigeration
and transportation have made it
possible to expand supply sources.
This increase has expanded the va-
riety and seasonal availability of
fresh fruit and vegetables to U.S.
consumers.

The growing influence of the
U.S. Hispanic and Asian popula-
tions is creating demand for orien-
tal vegetables, tropical produce,
chili peppers, and other specialties
such as tomatillos (a Mexican
fruit—often used in salsas—whose
flesh is similar to that of a green to-
mato) and jicamas (a Mexican root
vegetable used primarily in sal-
ads). For example, U.S. per capita
consumption of chili peppers more
than doubled between 1980 and
1992, from 3.3 to 7.2 pounds annu-
ally. That brings U.S. consumption

Per Capita Use of Commercial Vegetables Rose Nearly 17 Percent

Pounds per capita Percent!
Vegetables (farm weight) 335.1 388.6 3917 169
Fresh 147 .4 161.9 169.1 14.7
Potatoes 48.5 46.4 48.9 9
Other 989 1155 120.2 215
Processed 181.3 - -2185" .. 214.7 184
Canned 97.2 112.8 110.7 13.9
Tomatoes 61.0 77.4 73.8 210
Other 36.3 354 36.9 18
Frozen 855 73.1 T1:9 29.5
Potatoes 38.7 513 51.0 319
Other 16.9 218 209 240
Other? 28.4 325 32.1 149
Pulses® 6.4 8.1 7.9 23.9
Vegetables (retail weight):
Fresh potatoes 46.5 44.6 47.0 9
Frozen potatoes 19.3 25.6 25.5 320

Notes: Totals may not add due to rounding. Excludes produce from home gardens. 'Calculated
from unrounded data. 2Potatoes and onions for chips, shoestrings, and dehydrating. *Dry edible

beans, peas, and lentils.
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of chili peppers (based on fresh-
weight availability) higher than
many traditional vegetables—in-
cluding broccoli, cauliflower, peas,
and spinach.

As concern about consumption
of fat and calories has grown, food
manufacturers, restaurateurs, and
consumers have turned to vegeta-
bles, fruit, spices, and herbs to add
zest to lowfat foods and meals. Per
capita consumption of onions, gar-
lic, lemons, limes, mushrooms,
mustards, dried capsicum peppers,
and fresh-cut herbs increased dra-
matically in the past decade.

Grocers are giving more space
and attention to the fresh produce
section. Today’s medium-size gro-
cery stores carry an average of over
300 produce items, compared with
150 in 1980 and 64 in 1970.

Restaurant salad bars, intro-
duced in the mid- to late 1970's,
grew so popular that fast-food
chains and supermarkets jumped
on the bandwagon. For example,
Burger King started with salad bars
in 1983 and then switched to pre-
packaged salads in 1988 to accom-
modate the increasing drive-thru
traffic. McDonald’s began offering
prepackaged salads in 1986. Most
supermarket chain stores added
salad bars during 1982-84, often ad-
jacent to the service deli. Most now
also offer a wide array of prepared
salads.

Consumption of fresh fruit rose
15 percent above the 1980-83 an-
nual average to 121 pounds (retail
weight) per person in 1992 (table
3). The rise was due entirely to
sharp increases in fresh noncitrus
fruit and melons. Americans’ favor-
ite fresh fruit is bananas (27
pounds per capita in 1992), fol-
lowed by apples (19 pounds), wa-
termelons (14 pounds), oranges (13
pounds), cantaloupes (9 pounds),
and grapes (7 pounds).

Severe freezes in Florida and
Texas in December 1989 and in
California in December 1990
caused sharp drops in production

Table 3
Noncitrus Items and Melons Push Up Fresh Fruit Consumption

Fruit (farm weight)
Fresh

For processing

Fruit (retail weight)
Fresh
Citrus
Oranges
Noncitrus

Apples
Bananas

Grapes
Melons

Canned?
Frozen
Dried

Juice®
Citrus
Orange
Other
Apple
Grape
Prune

Pounds per capita Percent'
259 265 263 14
106 118 123 153
153 152 140 -8.2

1046 111.0 1206 152
252 19.0 243 -3.5
133 8.5 129 -3.4
61.5 70.8 74.4 210
18.0 18.3 19.4 7.2
215 25.1 273 26.7

4.8 7.3 7.2 482
17.9 2¥2 218 220
13.7 12.3 14.4 54
3.0 3.9 4.7 574
25 3 3.2 28.6
63.4 63.8 59.6 -6.0
513 45.6 42.6 -17.0
44.0 40.7 38.0 -13.6
7.4 4.9 4.6 -37.1
9.0 15.1 13.2 46.9
23 28 35 524
8 S 3 -66.7

Notes: Totals may not add due to rounding. Excludes produce from home gardens. 'Calculated
from unrounded data. 2Excludes berries, cranberries, and pineapples. *Data unavailable for

pineapple, cranberry, and other juices.

and consumption of citrus juice
since 1990 and in citrus fruit since
1991.

Per capita consumption of fresh
and processed apples—particularly
apple juice—has trended upward
since 1980, but consumption re-
mains highly variable across prod-
ucts. While per capita consumption
of canned apples has remained
fairly flat over the last decade, that
of apple juice has increased dra-
matically—surpassing consump-
tion of fresh apples (on a farm-
weight basis) in 5 of the last 10
years. In 1992, apple juice ac-
counted for 41 percent of total U.S.
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apple consumption, at 19.9 pounds
(farm weight) per person.

Per capita consumption of fresh-
market grapes has increased 80 per-
cent since 1980, from 4.0 to 7.2
pounds annually. Factors behind
this strong growth are increased
domestic production of seedless
grapes; better postharvest han-
dling, which has improved the
quality of grapes reaching consum-
ers; lower relative prices; and ex-
tended seasonal availability, with
large imports from Chile from De-
cember to May.

The combined per capita con-
sumption of 19 major commercial
fresh vegetables in 1992 was 17 per-
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cent above the annual average for
1980-83 (table 2). Consumption of
tomatoes used for canning also in-
creased 21 percent, reflecting the
popularity of prepared tomato-
based salsa, picante, taco, pizza,
and spaghetti sauces. However,
per capita consumption of other
vegetables used for canning re-
mained flat during the past 12
years, as consumers substituted
fresh and frozen for canned.

Americans consumed an aver-
age of 25.5 pounds of frozen potato
products (retail weight) per person
in 1992, a 32-percent increase from
an average 19 pounds annually per
person in 1980-83. In 1992, one-
third of all potatoes grown in the
United States was processed into
frozen products—mainly french
fries—due to demand from restau-
rants and other eating places. In
1991, about 87 percent of frozen
french fries—4.8 billion pounds—
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was sold by the foodservice indus-
try.

Concern about nutrition, the ris-
ing popularity of restaurants spe-
cializing in Mexican and East
Indian cuisine, and interest over
the past decade in ethnic foods are
bringing beans and other legumes
back into the American culinary
mainstream. Dry bean, pea, and
lentil use averaged 6.4 pounds per
person a year during 1980-83 and
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then jumped 26 percent to 7.9
pounds by 1992.

Despite the gains in the popular-
ity and availability of fruit and
vegetables in the past decade, con-
sumption remains well below the
levels recommended by Govern-
ment and health authorities. USDA
food intake surveys in 1989-90 indi-
cate that more than a fourth of the
population ate no fruit and drank
no fruit juice during the 3 consecu-
tive days of recordkeeping. A

larger proportion of low-income
people (33 percent) ate no fruit

than did high-income people (23
percent). Total fruit and vegetable
intake generally increased with

age. Only about 25 percent of indi-
viduals ate legumes in the 3-day pe-
riod of the survey.

Prices explain some of the prob-
lem. Between 1980 and 1992, retail
prices more than doubled (up 109
percent) for fresh produce and rose
62 percent for processed fruit and
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vegetables. In comparison, prices
rose 81 percent for cereal and bak-
ery products, 47 percent for sugar
and sweets, 41 percent for dairy
products, 41 percent for red meat
and poultry, and 22 percent for
eggs. Disruptions in production
due to the vagaries of weather, cou-
pled with strong consumer de-
mand since the mid-1980’s, lie
behind higher retail prices for fresh
produce, which tend to be sticky
on the downside.
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Another part of the problem is
lack of consumer awareness of the
importance of consuming recom-
mended amounts. To increase con-
sumers’ knowledge, the National
Cancer Institute (NCI) is sponsor-
ing “5-a-Day for Better Health”—
the first nationwide health promo-
tion to focus on the positive role of
fruit and vegetable consumption in
reducing the risk of cancer and
other chronic diseases. The promo-
tion is designed to be an active part-
nership between NCI, the produce
industry, Government agencies,
and health professionals.

Results from NCI surveys show
that 5-a-Day and the Food Guide
Pyramid are making headway. In
1993, 29 percent of Americans
knew they should eat at least five
servings of fruit and vegetables
daily, compared with 22 percent in
1992 and only 8 percent in 1991.

Another factor behind the low
consumption is consumers’ desire
for convenience. A trend toward
drive-thru, carryout, and home-de-
livered meals has served to squash
the salad bar popularity of the
1980’s at many fast-food places.

Industry is responding to the
challenge of adding convenience to
the produce department with a
host of new products and services.
Carrots, celery, broccoli, cauli-
flower, salad mixes, pineapples, cit-
rus, and melons—a whole variety
of fresh products—are now being
washed, peeled, cored, cut, and oth-
erwise prepared and then pack-
aged so consumers can just pick
them up at their retail outlet, open
the package, and use. Mixtures
ready for stirfrying or microwav-
ing save time and usually come
with preparation instructions.
Fresh, whole peeled onions and po-
tatoes—which are vacuum-packed
to retain freshness and color—are
already popular in food service
and soon to come to grocery stores.

Such items—convenient for
snacks and lunchboxes—are
snapped up by time-pressed con-

sumers who are willing to pay
more for the ease. Fresh-cut baby
carrots and salad mixes typically
cost double the price of the tradi-
tional (commodity) carrots and let-
tuce. Yet, these value-added
newcomers have not hurt sales of
commodity carrots and lettuce.
Some consumers continue to use
iceberg and leaf lettuces as a salad
staple, adding salad mixes (the
newer ones include a variety of
fresh herbs) to make the salad
more interesting. According to In-
formation Resources Inc. (a re-
search firm which tracks super-
market sales of bar-coded items),
packaged fresh-cut salad mixes (in-
cluding coleslaw mixes) accounted
for $323 million in sales in 1993, a
93-percent increase in salesin 1
year.

Value-added products (such as
fresh-cut items and salad mixes)
are estimated by the industry to ac-
count for roughly 5 percent of re-
tail produce sales in the United
States. The trend is stronger in

Nutrition Facts

Serving Size /2 cup (114g)
Servings Per Container 4

%
|

Calories 90 Calones from Fat 30
% Dady Vabuve

Total Fat 3g 5%
Saturated Fat 0g 0%

Cholesterol Omg 0%

$Sodium 300mg 13%

Total Carbohydrate13g 4%
Dretary Fiber 3g 12%
Sugars 3g

Protein 3g

The new nutrition label is a powerful tool

to help give interested Americans the in-

formation they need to make healthful
food choices.
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some parts of the country—Califor-
nia, for example—than in others.
Among retailers polled by Super-
market News, reported sales ranged
from 2 to 3 percent to 15 percent.
But many analysts think that a vig-
orous move to better storage, han-
dling, and display of value-added
produce—in refrigerated cases that
maintain the optimum 32- to 34-de-
gree temperatures—could boost
sales as high as 25 percent by the
end of the decade.

Processed vegetable products
also offer consumers considerable
time savings. In 1993, for example,
Contadina introduced canned
pasta-ready tomatoes for an instant
sauce or ingredient. VegAll Stir Fry
and Recipe vegetables come frozen
in varieties and sizes for adding to
recipes.

Caloric and Low-Calorie
Sweeteners

Americans have become con-
spicuous consumers of sugar and
sweet-tasting foods and beverages.
Total per capita use of caloric
sweeteners (on a dry-weight ba-
sis)}—comprised mainly of sucrose
(table sugar made from cane or
beets) and corn sweeteners (nota-
bly high-fructose corn syrup, called
HFCS)—rose 16 percent by 1992
from 1980-83 (table 4). (Also see
“Food Consumption Trends...At a
Glance,” following this article.) In
1992, Americans consumed, on av-
erage, a record 144 pounds of ca-
loric sweeteners, compared with
124 pounds per person annually in
1980-83. That is more than one-
third pound of added sugars a day
for each American.

A striking change in the avail-
ability of specific sugars has oc-
curred in the past decade. Su-
crose’s share in total caloric sweet-
ener consumption dropped from
62 percent in 1980-83 to 45 percent
in 1992. In contrast, corn sweet-
ener’s share increased from 37 per-
cent in 1980-83 to 54 percent in
1992. All other caloric sweeteners
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Table 4

Although Use of Sweeteners Rose 24 Percent, Sucrose Lost Share to
High-Fructose Corn Syrup and Aspartame

Total sweeteners

swmoe*

Pounds per capita Percent!
1240 1406 1438 134
768 638 645 =169
46.0 754 < 119 64.1
249 50.7 523 1034
17.1 202 211 18.1
39 45 45 155
1.3 1.4 1.4 4.5
9.6 243  NA 153.4
84 7.3 NA -13.2
1272170 NA 1,344.6
16.7 20.8 214 24.1

Notes: Totals may not add due to rounding. NA = Not available. 'Calculated from unrounded data.
2Dry-weight basis. *Table sugar made from cane or beets. “Contains estimates of sorgo, maple,
cane, molasses, and refiner’s syrup. *Sugar-sweetness equivalent (SSE). Assumes saccharin is 300
times as sweet as sugar (sucrose) and aspartame is 200 times as sweet. ‘The sweeteners used in
making candy are also included in the estimates above.

combined—including honey, ma-
ple syrup, and molasses—main-
tained a 1-percent share during the
same period.

Per capita use of high-intensity,
or low-calorie, sweeteners (mainly
aspartame and saccharin) has more
than tripled since 1980 to a level ap-
proaching 25 pounds (sugar-sweet-
ness equivalent) per year. (For
more details on this product and
market, see “Have High-Intensity
Sweeteners Reached Their Peak?”
in the September-December 1993
FoodReview.) This share of the total
sweetener market grew from less
than 6 percent in 1980 to 15 percent.

Per capita use of sucrose drop-
ped from 84 pounds per person in
1980 to a low of 60 pounds per per-
son in 1986. Use of sucrose in-
creased since 1986—reaching 64.5
pounds per person in 1992.

Much of the displacement of su-
crose by HFCS and aspartame has
been in soft drinks. Between 1980

and 1992, beverage manufacturers
reduced their use of sucrose from
19 pounds to 1 pound per capita.
Similarly, canned, bottled, and fro-
zen food manufacturers together
cut their use of sucrose from 4.5
pounds to 2.5 pounds per capita
over the same period, as they sub-
stituted corn sweeteners for su-
crose and as consumers substituted
fresh fruit and fruit canned in juice
or light syrup for fruit canned in
heavy syrup.

The uptick in sucrose consump-
tion since 1986 reflects increased
use by industrial bakers, confec-
tioners, and breakfast cereal manu-
facturers. The percentage of super-
markets with instore bakeries
jumped from 39 percent in 1980 to
60 percent in 1988, according to Pro-
gressive Grocer. This percentage has
been stable for the last 5 years, but
bakery sales continue to far out-
pace the stores’ total sales. Sweets—
cakes, doughnuts, cookies, pies,
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and pastries—accounted for
roughly two-thirds of service bak-
ery sales in 1992. The fastest-grow-
ing bakery item is cakes.

Use of corn sweeteners (HFCS,
glucose, and dextrose) rose from 39
pounds (dry basis) per capita in
1980 to a record 78 pounds in 1992,
mainly because of HFCS. Use of
HFCS, which is significantly less ex-
pensive than sucrose, rose from 18
pounds per person in 1980 to 52
pounds in 1992. In 1992, beverages
accounted for 71 percent of total
HFCS deliveries for domestic food
and beverage use, compared with
36 percent in 1980. Use of HFCS in
bakery products and processed
foods has jumped even higher
since 1990.

If the per capita food supply esti-
mates—which show a 16-percent
increase in total caloric sweeteners
and a tripling in HFCS since 1980—
accurately reflect trends in actual
consumption, then each American,
on average, now consumes signifi-
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cantly more added fructose than in
1980. (Sucrose is half fructose;
HFCS-55 is 55 percent fructose and
accounts for more than three-quar-
ters of the increased use of total
HFCS since 1980; HFCS-42 ac-
counts for the remainder.)

This apparent increase gives rise
to concern among nutritionists be-
cause evidence implicates diets
high in fructose with increased
blood lipid levels. (Lipids is the
technical term for fats, waxes, and
fatty compounds.) A task force of
scientists convened by the Food
and Drug Administration found in
1986 no conclusive evidence that a
high sugar intake is a risk factor for
heart disease, whether by raising
blood cholesterol, triglycerides (a
fat in the blood), or blood pressure,
“in the general population.” How-
ever, some researchers suggest that
a small number of “carbohydrate-
sensitive” individuals—such as
those with insulin or triglyceride
levels that are high to start with—
may be particularly sensitive to
sugar (especially fructose) and re-
spond with raised cholesterol and
triglyceride levels. USDA’s Agricul-
tural Research Service is expanding
its research of this issue.

One quarter of the calories avail-
able from the 1990 per capita food
supply (excluding alcoholic bever-
ages) came from sugars. Lactose
from milk and the sugars occurring
naturally in fruit and vegetables ac-
counted for roughly one-fourth of
this amount. The remaining three-
fourths—about 19 percent of total
calories—was from sugars added
to foods.

Sugar—including sucrose, corn
sweeteners, honey, and molasses—
is, in a sense, the number-one food
additive. It turns up in some un-
likely places, such as pizza, bread,
hot dogs, boxed rice mix, soup,
crackers, spaghetti sauce, lunch
meat, canned vegetables, fruit
drinks, flavored yogurt, ketchup,
salad dressing, mayonnaise, and
some peanut butter.

Nearly one-fifth (18 percent) of
the added sugars in the U.S. food
supply comes in carbonated soft
drinks. A 12-ounce cola contains 9
teaspoons of sugar. Each American
consumed, on average, roughly 30
gallons of sugared soft drinks in
1992—about 10.5 ounces a day, an
amount that contains about 8 tea-
spoons of sugar.

The new food label, which lists
the amount of sugars in grams (4
grams is equivalent to 1 teaspoon)
in a serving of the food, can help
people who are trying to moderate
their sugar intake. This number in-
cludes both added sugars and
those naturally present. Foods with
natural sugars, such as milk and
fruit, are also good sources of other
nutrients, such as vitamins and
minerals.

Table 5

New products may also help.
Food processors are introducing
many “no added sugar” and “re-
duced sugar” foods. New sweeten-
ers will likely enter the market in
the next decade. With more alterna-
tive sweeteners, food processors
can custom-blend caloric and high-
intensity sweeteners to reduce calo-
ries and to achieve an optimum
combination of taste, cost, and func-
tional properties for specific appli-
cations.

Beverages

U.S. per capita soft drink con-
sumption jumped 29 percent from
35 gallons per person in 1980 to 45
gallons in 1992 (table 5).

Supermarket customers spend
more money on carbonated soft

Soft Drinks Are By Far the Most Popular Beverage

Soft drinks?

Coffee
Milk

Juices®
Citrus
Apple
Grape
Prune

Tea

Bottled water*

Club soda/seltzer

Alcoholic beverages
Beer

Wine
Distilled spirits

Gallons per capita Percent'
353 449 454 28.8
26.3 271 26.9 2.5
26.8 287 25.3 -5.5

7:3 7.3 6.8 -6.0
5.9 5.2 4.9 -17.0
1.0 ) 73 1.5 46.9

P "o 4 524

A — — -66.7
15t 6.9 7.1 -2
29 8.0 8.2 187.5

5 8 8 53.2
28.5 264 26.1 -8.5
24.4 23.1 22.8 -6.3

27 1.9 19 -15.5
1.9 14 14 -28.1

Notes: Totals may not add due to rounding. — = Less than 0.05 gallon. 'Calculated from
unrounded data. ZRevised in accord with the Census of Manufactures. *Single-strength equiva-
lent. Data unavailable for pineapple, cranberry, and other juices. “Source: Beverage Marketing

Corporation.
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drinks than any other product
scanned at the checkout counter
(excludes fresh meat and poultry,
whose prices are usually keyed-in
and not scanned), according to a
study by Information Resources,
Inc. In 1992, soda-fountain sales of
soft drinks increased by more than
4 percent, while the industry’s bot-
tle and can sales grew at 1.5 per-
cent or less, according to Beverage
Digest, a trade publication. The
growth reflects a huge marketing
and promotional push by soft-
drink makers, who face shelf-space
limitations, discounting, and grow-
ing competition from private labels
and alternative drinks in grocery
stores.

Fountain drinks, which now ac-
count for a quarter of soft-drink in-
dustry sales, are getting a big push
from so-called “combo meal” deals
at fast-food places. (These fixed-
price discount meals of, for exam-
ple, burgers, fries, and soft drinks
generally promote the beverage be-
ing free.) And, the drinks are get-
ting bigger. When Wendy’s in-
creased the medium drink in its
combo meals to 20 ounces from 16
ounces, its soft-drink sales in-
creased at least 10 percent. Now,
Wendy'’s offers a 32-ounce “Biggie”
drink for 8 to 10 cents more. In
1992, Subway came out with a 44-
ounce drink.

For the U.S. population age 21
years and older, per capita con-
sumption of alcoholic beverages
reached a record high 43.1 gallons
in 1981, but it declined steadily to

“Despite
considerable
progress toward
a lower fat,
higher carbohy-
drate diet in
the past decade,
per capita use
of caloric
sweeteners has
reached
an all-time high
and average
fiber intake
remains
very low.”

374 gallons by 1992. Between 1981
and 1992, annual average beer con-
sumption declined 11 percent to
32.7 gallons per adult, and average
wine use declined 18 percent to 2.7
gallons per adult. Average con-
sumption of distilled spirits de-
clined by half between 1981 and
1992 to 2 gallons per adult (the
same as 1991’s 21-year low).

As measured in the Consumer
Expenditures Surveys conducted

May - August 1994
a7

by the Bureau of Labor Statistics,
mean annual household expendi-
tures for alcoholic beverages (in
constant 1992 dollars) decreased by
36 percent between 1980 and 1992
(from $470 to $301). Spending for
alcoholic beverages is expected to
continue to decline, and the num-
ber of households purchasing alco-
holic beverages is also likely to
continue shrinking.

Indications of a trend toward
less widespread alcohol consump-
tion may reflect changing demo-
graphics—a smaller percentage of
the population is in peak drinking
years. The proportion of the popu-
lation over age 60 is increasing—
this segment is less likely to
indulge. Age groups with higher in-
comes and more leisure time are be-
coming less likely to spend money
on alcoholic beverages and are the
most receptive to moderation-
based appeals centered on safety,
health, and fitness.

Sharply higher Federal excise
taxes added to all alcoholic bever-
ages beginning January 1, 1991,
also may have curtailed alcoholic
beverage consumption since then.
In addition to the tax increases,
some manufacturers raised prices.
Between 1990 and 1992, retail
prices, as measured in the Con-
sumer Price Index (CPI), for pack-
aged alcoholic beverages (excludes
alcoholic drinks served in bars and
foodservice establishments) in-
creased by 15.6 percent versus 3.4
percent for the CPI for food at
home. &
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Food Consumption Trends . . . At a Glance

Caloric Sweeteners, U.S. Consumption

There has been a striking Pounds per capita
change in the proportion 150
of carbohydrates from

starches and from simple
carbohydrates (sugars).

The use of grain products

and potatoes has de- 100
creased, while the use of

refined and processed

sugars has increased.

From 1910 to 1913, only
one-third of the carbohy-
drates came from sugars.
But by 1990, this had
increased to one half.

Today, much of the carbo-

hydrates in the U.S. food 0

supply comes from foods 1910 22 32 42 52 62 72 82 93*
like candy, sweet baked

goods, sugared soft drinks, Flour and Cereals, U.S. Consumption
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...For more details, contact
Judith Jones Putnam at
(202) 501-7413.

0
1910 2 32 42 52 62 12 82 93*
*1993 preliminary data.
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Domestic Food Assistance
Programs Grew
Significantly in 1993

pproximately 40 million
Americans received food
ssistance from the Federal

Government in fiscal 1993, includ-
ing food stamps, vouchers, food
packages, or cash.

To provide this assistance, the
U.S. Government spent $35.2 bil-
lion in fiscal 1993 (table 1), 5.4 per-
cent above fiscal 1992, and 80
percent over the $19.9 billion spent
in 1984. In fiscal 1993, all programs
expanded—especially the Food
Stamp Program—despite a drop in
the unemployment rate from 7.4 to
6.8 percent.

The Food Stamp Program is the
largest of the Federal food assis-
tance programs in terms of both
the number of people served and
the amount of money spent.
Nearly 27 million participated each
month in this program, a 1.6-mil-
lion increase from fiscal 1992.

Although all programs have
grown continually over the decade,
the growth has been uneven, with
the greatest proportion of the in-
crease observed since 1990. Three
factors help explain this growth.
First, inflation causes program

The author is an agricultural economist with
the Commodity Economics Division, Economic
Research Service, USDA.

Masao Matsumoto
(202) 501-7411

costs to rise each year. Second, ris-
ing unemployment and increased
economic need associated with the
recession of 1990-91 and the weak
economic recovery that followed
created additional demand for
food assistance—particularly food
stamps. Third, the large accumula-
tion of surplus Government com-
modities—particularly dairy
products—which fostered major in-
creases in food donations during

the mid-1980’s was substantially
depleted by 1990.

USDA's food assistance pro-
grams are designed to improve the
nutritional well-being of low-in-
come people and other target
groups, such as children and the
elderly. These programs, adminis-
tered by USDA’s Food and Nutri-
tion Service, were initiated during
the Great Depression in the 1930’s.
Developed to help feed the poor

The Food Stamp Program dominates domestic food assistance efforfs, accounting
for over two-thirds of the dollars spent in 1993. The program served an average of
27 million people each month in fiscal 1993.
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Table 1

USDA's Food Assistance Costs Rose 5.4 Percent in Fiscal 1993

1984 12,407.5
1985 12,531.9
1986 12,4621
1987 12,461.4
1988 13,199.7
1989 13.844.3
1990 16.431.5
1991 19.736.8
1992 23.468.2
1993 24,694.2

Million dollars
1,489.8 1,388.1
1.439.2 1.489.3
1,380.9 1.582.9
1.313.1 1,679.6
10743 1.797.5
7235 1.910.7
720.8 21225
691.3 2,301.1
702.9 2.596.8
686.6 2.818.5

4,265.9 19.634.2
4391.0 19.935.9
4,625.5 20.129.9
4,883.3 20.421.6
5.047.0 212044
5,060.5 21,787.4
5475.8 24,8758
6,098.1 28.,696.4
6.712.1 33.355.8
7.143.4 35,258.5

Notes: 'Includes benefits, State administrative expenses, other program costs, and Nutrition Assistance to Puerto Rico and the Northern Marianas (FY 1982
through FY 1990). Excludes transfers. 2ncludes all costs of the following programs: Needy family (Food Distribution to Indian Reservations), Nutrition Program
for the Elderly, Commodity Supplemental Food, Charitable Institutions, Temporary Emergency Food Assistance, and Commodities for Soup Kitchens.
Excludes commodities for Child Nutrition programs. Includes program evaluation funds (for FY 1980 onward), bonus commodities for FY 1982-85, and
Farmers Market Demonstration Projects in FY 1989 and FY 1990. “Includes School Programs, Child Care Food Program, Summer Food Service Program, Child
Nutrition State administrative expenses, Nutrition Education and Training Program, Nutrition Studies, and Food Service Equipment Assistance Program
(through FY 1981). ®Includes Food Program Administration funds.

and unemployed and to stabilize
farm prices, the programs initially
distributed growing Government
stocks of surplus agricultural com-
modities. Since then, some assis-
tance programs have been ex-
panded and new programs have
been implemented to provide assis-
tance to a growing number of
Americans.

Food Stamps

Dominating domestic food assis-
tance efforts, the Food Stamp Pro-
gram accounted for more than
two-thirds of the dollars spent in
1993. An average of 27 million peo-
ple participated each month in fis-
cal 1993 (table 2), up from 25.4
million in 1992.

Because this program is so re-
sponsive to the health of the econ-
omy, it grew substantially as a
result of the recession of 1990-91
and the weak economic recovery
that followed contributing to the
growth in the number of unem-
ployed and poor. The rise in pro-
gram costs accounts for three-
fourths of the total increase in all
food program costs since 1984.

The Food Stamp Program helps
low-income households purchase
the foods they need for better nutri-
tion. Participants are able to use
coupons to purchase certain foods.
The program operates in all 50
States, the District of Columbia,
Guam, and the U.S. Virgin Islands.
Puerto Rico participated until 1982,
when it established a separate Nu-
trition Assistance Program.

Table 2

In order to be eligible for food
stamps, people must meet income
guidelines, asset limitations, and
certain work requirements. Month-
ly benefits are based on income
and household size. The dollar
amounts are adjusted annually to
reflect changes in the cost of the
Thrifty Food Plan, the most eco-
nomical of four food plans publish-
ed by USDA.

Growth in Food Stamp Participation and Costs in Fiscal 1993 Occurred
During a Period of Economic Expansion

Millions
1984 209
1985 19.9
1986 194
1987 19.1
1988 18.6
1989 18.8
1990 20.1
1991 226
1992 254
1993 270

FoodReview

Dollars Million dollars
42.7 11,497
450 11,621
455 11,558
458 11,635
498 12,269
51.9 12,893
58.9 15,436
63.8 18.690
68.6 22,460
68.0 23,650
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The Food Stamp Program in-
creases the food buying power of
participating households and indi-
rectly supplements their incomes.
Recipients use the value of their
food stamps to purchase food. In
some cases, food stamps replace in-
come previously allocated for food.
This substitution frees up income
for the purchase of nonfood items.

Child Nutrition Programs

USDA operates five assistance
programs in cooperation with State
and local governments to provide
meals and snacks to preschool and
school-age children: National
School Lunch, School Breakfast,
Special Milk, Child and Adult
Care, and Summer Food Service
Programs. In fiscal 1993, Federal ex-
penditures for these programs to-
taled $7.1 billion, a 6.6-percent
increase over fiscal 1992.

Through USDA'’s food pro-
grams, over 30 million meals are
served each school day to children
enrolled in public and private
schools, and another 2 million chil-
dren are served in the Child and
Adult Care Food Program.

The National School Lunch Pro-
gram is the largest of these, having
served 24.9 million children on a
typical school day in fiscal 1993.
That participation is an (.8-percent

Table 3

Assistance for School Food Programs Reached $5.6 Billion in Fiscal 1993

1984 2,507.7
1985 2578.4
1986 27145
1987 2,797.1
1988 29164
1989 3.005.7
1990 3.213.9
1991 3.524.7
1992 3.856.4
1993 4,080.0

gain over fiscal 1992, with the num-
ber of free and reduced-price meals
up 4.6 percent and 1.0 percent, re-
spectively. The rate of participation
in the free and reduced-price
lunches, which are subsidized at
higher levels and available only to
economically eligible students, is
closely related to the well-being of
the general economy.

Participation in the School Break-
fast Program rose over 8 percent to
5.3 million students per school day
in fiscal 1993. Outlays increased 10
percent from $786.6 million to
$866.0 million (table 3).

The Child and Adult Care Food
Program provides cash and com-
modities for food service for chil-
dren in nonresidential child care
centers and family daycare homes
and for chronically impaired adults
and persons over age 60 who are
enrolled in adult daycare centers.

This program served 1.3 billion
meals during fiscal 1993, a 9.1-per-
cent increase over the 1.2 billion
served in 1992. Average daily par-
ticipation rose from 1.93 million
people in 1992 to 2.06 million in
1993.

In the past decade, this was the
fastest growing food-assistance pro-
gram due to the increased numbers
of children who required child care
services and growing public and

Million dollars
364.0 16.0
379.3 15.8
406.3 15.5
446.8 155
482.1 18.7
§13.2 18.5
596.2 19.2
685.0 19.8
786.7 19.5
868.3 18.7
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Government concern about low-in-
come working mothers and their
children.

Supplemental Food
Programs

The Special Supplemental Food
Program for Women, Infants, and
Children (WIC) was established in
1972 to improve the nutrition and
health of pregnant, breast-feeding,
and postpartum women, as well as
infants under 1 year of age and chil
dren up to age 5, who are deter-
mined by health or medical
professionals to be at nutritional
risk.

An average of 5.9 million people
participated each month in fiscal
1993, a 9.6-percent increase over
the previous year. Average
monthly food benefits in 1993 were
$29.82, compared with $30.20 in
1992.

The WIC program provides
vouchers that can be exchanged for
monthly allotments of foods which
are designed to supplement each
participant’s diet with items that
are typically lacking in the target
population, such as infant formula,
eggs, fruit, juice, milk, cheese, and
cereal. The program also provides
eligible recipients with nutrition
and health education and informa-
tion concerning access to available

827.4 3,716.1
801.3 3.774.8
8219 3.958.2
888.2 4,147.6
813.7 4,230.9
7642 4,301.6
619.7 4,449.0
699.2 4928.7
707.3 5.369.9
680.0 5.647.0
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community health and medical
services. Total costs for this pro-
gram rose 8.5 percent in 1993 from
$2.6 billion to $2.8 billion.

Begun in 1969, the Commodity
Supplemental Food Program
serves a target population similar
to WIC’s as well as low-income eld-
erly people. The program provides
monthly food parcels to about
370,800 people, nearly 40 percent
of whom are elderly. Like WIC,
this program has expanded in the
past decade, although it is much
smaller.

Participation grew substantially
after 1982, when the elderly be-
came eligible for such benefits.
Growth has declined somewhat
since 1991, as fewer commodities
have become available for distribu-
tion and as participants have
joined the WIC program.

Food Donation Programs

Due to the reduction of Govern-
ment stocks of surplus commodi-
ties, expenditures for food dona-
tions have fallen off since the mid-

1980’s. Total costs of distributions
in 1993 amounted to $652.7 million,
approximately the same level as
the past 4 years.

These programs provide outlets
for surplus stocks acquired
through price-support programs.
For the last several years, Govern-
ment inventories have been too
low to maintain the volume of ship-
ments that were available to these
programs in the 1980’s. As a result,
USDA has been required to pur-
chase foods to supplement the do-
nated commodities.

The donations go through a
number of programs to many re-
cipients, including American Indi-
ans on reservations, people living
in the Trust Territories of the Pa-
cific Islands, the elderly, and needy
families. In addition, USDA do-
nates foodstuffs to charitable insti-
tutions, summer camps, soup
kitchens, and food banks.

Improvements—
and Continued Growth—
Expected

In school year 1993-94, USDA in-
itiated an effort to improve the nu-
tritional balance of meals served in
schools, with emphasis on more
fruit and vegetable servings and on
less sweets, fats, cholesterol, and so-
dium in the menus. This initiative
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will help schools design meals
which conform to the Dietary Guide-
lines for Americans.

The impact of this initiative on
program costs, participation, and
the nutritional intake of students
will be analyzed by USDA’s Food
and Nutrition Service in the com-
ing months.

Funding for programs which are
directed to provide aid to infants
and children, such as WIC and the
Child Care Program, is expected to
continue growing through the dec-
ade.

Preliminary figures for the Food
Stamp Program in fiscal 1994 indi-
cate that participation continues to
increase, although the rate of in-
crease has slowed from the levels
of the last few years. During peri-
ods of economic recovery and
growth in the past, the program’s
participation had leveled off and
declined. The Food and Nutrition
Service is currently embarked on
an effort to identify structural
changes that would explain this de-
parture from historical patterns. &
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