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Charting the Costs of Food Safety

New Approaches To
Regulating Food Safety

he Centers for Disease Con-

trol 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
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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.
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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

U.S. Department of Agriculture

Food Safety and Inspection
Service

Meat and poultry safety

U.S. Department of Health
and Human Services

Agricultural Marketing Service

Egg/egg product safety

Inspect/grade quality
of egg. dairy, fruit,
vegetable, meat, and
poultry products

Food and Drug Administration

Safety of all foods, except
meat, poultry, and egg
products

Safety of animal
drugs and feeds

Federal Grain Inspection
Service

Inspect quality of grain, rice,
and related products

Animal and Plant Health
Inspection Service

Protect animals and plants
from disease and pests

Centers for Disease Control
and Prevention

Investigate foodbormne
disease problems

U.S. Department of the Treasury

Bureau of Alcohol, Tobacco
and Firearms

Regulate production,
distribution, and labeling
of alcoholic beverages
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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

It is 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 humanill-
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-
sult in 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-

May - August 1994
5

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 put in 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.



Charting the Costs of Food Safety

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-

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.

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

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

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

FoodReview
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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.
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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.

References

Bennett, John V., Scott D. Holm-
berg, Martha F. Rogers, and Steven
L. Solomon. “Infectious and Para-
sitic Disease,” The Burden of Unnec-
essary Illness, Robert W. Amler and
H. Bruce Dull, eds. New York: Ox-
ford University Press. 1987.

Harman, John W., and others.
Food Safety and Quality: Who Does
What in the Federal Government,
RCED-91-19B. U.S. General Ac-
counting Office. 1991.

Gore, Vice President Al. Creating
a Government That Works Better and
Costs Less: Report of the National Per-
formance Review. 1993.

Public Health Service. Healthy
People 2000, DHHS Pub. No. 91-
50212, 1991.

National Research Council. Pesti-
cides in the Diets of Infants and Chil-
dren. Washington, DC: National
Academy Press. 1993.

. Regulating Pesticides
in Food: The Delaney Paradox. Wash-
ington, DC: National Academy
Press. 1987.

. Meat and Poultry In-
spection: The Scientific Basis of the Na-
tion’s Program. Washington, DC:
National Academy Press. 1985.

. Poultry Inspection:
The Basis for a Risk-Assessment Ap-
proach. Washington, DC: National
Academy Press. 1987.

. Cattle Inspection.
Washington, DC: National Acad-
emy Press. 1990.

Roberts, Tanya, and David
Smallwood. “Data Need To Ad-
dress Economic Issues in Food
Safety,” American Journal of Agricul-
tural Economics, Vol. 73, No. 3, 1991,
pp-933-42. B



	0001
	0002
	0003
	0004
	0005
	0006
	0007

