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Abstract

By anew definition proposed here, food safety is not just about safe food but the safe consumption of food. This draws attention
to the issue of overeating as well as undernourishment. With the transition of diets and a rapid rise in obesity, worldwide, chronic
illnesses join acute illness (from microbiological contamination) as health issues related to food consumption. The economics
of obesity overwhelms the costs of microbiological contamination, with large impacts on private and social health care costs. In
food-insecure areas, producing and consuming unsafe food does not build a healthy population nor does it allow export of food
to other nations. Safety and security must work hand in hand to enhance human health.
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1. The safe consumption of food

This paper will conclude by saying no, food safety
and food security reinforce each other. But first, some
new definitions are in order. Food is an edible sub-
stance that will nourish the human body, provide it
with energy for normal activities, and maintain or en-
hance its healthy state. Safe food consumption makes
a person feel good in the short and the long run. It does
not make you ill! This defines food by its fundamental
purpose and how well it performs, rather than its phys-
ical characteristics like grams of nutrients, production
technology like organically grown, or implied freedom
from pathogens due to being “triple washed” or irradi-
ated. Safe food consumption focuses on a simple but
comprehensive performance standard. That is, eating
(or drinking) food facilitates the health and growth of
the human body.

When consuming food does not achieve this end
it cannot be defined as safe food consumption.
Unsafe food consumption constitutes ingesting a fast-
acting poison or a set of substances that lead to de-
bilitating diseases over a long period of time. Some
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dangerous food substances are well known (e.g., wild
mushrooms); some are unknowable until long after the
damage is done (e.g., pesticides). At the University of
Minnesota there was a course in food safety titled “The
Dose Makes the Poison.” This is an incredibly insight-
ful title. There are many substances in this world that
are harmful to human health; some of them are in the
foods we eat every day. In minute quantities they are not
harmful. However, there is some quantity of exposure
that tips the scales; at some dose they become danger-
ous. That dose differs by the size, genetics, and immu-
nities of individuals, but at some critical level food that
carries potentially harmful substances interferes with
nourishment and, therefore, diminishes health, normal
cell growth, and bodily functions. This is consistent
with the educational slogans of many nutritionists who
say, “There are no bad foods, just bad diets.” Rather
than focus on substances in food that make it unsafe,
this new definition focuses on the safe consumption
of food. It requires the acceptance of some risk, an
acknowledgement that quantity matters, and responsi-
bility for the dietary context and needs of people in
various situations and cultures.

In this paper the boundaries of the safe food con-
sumption and public policies that might alleviate un-
safe consumption will be explored. The implications
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for food security, which also now has two distinctly
different definitions, will be considered as a function
of how well food and diets enhance the health and
well-being of people. Unsafe consumption of food and
subsequent health issues include:

1. Foods that contain microbes in sufficient quanti-
ties to lead to short-term illness or death such as
botulism or E. coli 0157 H7.

2. Foods that contain substances that are believed
to pose potential long-term health problems
such as pesticide residues or bovine spongiform
encephalopathy.

3. Foods that have unknown, but suspected, health
consequences such as foods that have been geneti-
cally modified or irradiated.

4. Foods that contain nutrients or ingredients such as
trans-fats or simple sugars that, when consumed in
excess quantities, lead to chronic diseases such as
diabetes, cancer, and cardiovascular heart disease.

2. Microorganisms and the safe consumption
of food

Traditionally, those who study and regulate food
safety concentrate their research and policy analysis
on microbial contamination. Table 1 lists the ten most

Table 1
Reported foodborne illnesses from bacteria, viruses, or parasites in
the United States

Cases/Year Hospitalization — Deaths
(millions)

Norwalk-like virus 9.20 20,000 124
Campylobacter (1/1,000 2.00 10,500 1,000
cases lead to Guillain-
Barre syndrome)

Salmonella 1.413* 15,600 550
Clostridium perfringens 0.25 50 10
Giardia lamblia 200 500 1
Escherichia coli 173 2,800 80
Listeria monocytogenes .003* 2,500 500
Taxoplasma gondii 113 22,600 375
Shigella .09 1,250 14
Total reported 13.44 75,896 2,654
CDC estimated 76.00 325,000 5,000

total incidents

Source: Ropeik and Gray (2002).
Note: * Adjusted from data on http://www.ers.usda.gov/data/
foodborneillness/.

known and tracked pathogens leading to foodborne ill-
nesses in the United States. The Centers for Disease
Control (CDC) estimates that these pathogens repre-
sent only about 20% of the cases and hospitalizations,
and less than half of the deaths actually caused by food-
borne pathogens. Norwalk-like viruses generate the
largest number of reported cases of foodborne illnesses
per year, Taxoplasma gondii (a parasite) generates the
largest number of hospitalizations, and campylobac-
ter causes the largest number of deaths (Ropeik and
Gray, 2002). Identifying a hazardous organism and the
probability of it causing a foodborne illness and then
deciding on an acceptable level of risk in order to set
food safety standards involves long and arduous study
and debate. The tasks involve science, politics, cul-
ture, and international consensus. It is one thing to say
that regulations should be based on science. It is quite
another to agree on the scientific evidence and how
to apply it. Two organizations intimately involved in
setting standards for food safety as it relates to micro-
bial contamination are the International Commission
on Microbiological Specifications for Foods (ICMSF,
2002) and Codex Alimentarius. The former is a group
of scientists that assess risk and establish protocol for
setting food safety objectives and standards; ' the latter
is the consensus-building arm of the United Nations
that identifies international standards for food safety.
Figure 1 depicts the complex decision process pro-
posed by ICMSF to manage food safety and prevent
as many foodborne illness as possible (ICMSF, 2002,
p.5).

Hazard is the measurable probability that contami-
nation exists in an amount sufficient to cause illness.
This can generally be determined by laboratory tests.
Risk refers to the hazard plus the consequences that
consumers will suffer when they are subjected to the
hazard and become ill. To assess the risk, one needs
to know the probability that people of various ages
and lifestyles will become ill when exposed to vari-
ous hazards in their food. This involves epidemiolog-
ical data that track outbreaks of foodborne illnesses
and identify their cause. Tracking such data requires
some nationally agreed upon reporting system by doc-
tors and hospitals. A national food safety management
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Figure 1. Food safety management scheme. Source: ICSMF, 2002, p. 5.

system involves identifying the hazards, the risks, and
the magnitude of the problem for consumers’ health
(van Schothorst, 1998). It also involves identifying the
magnitude of the problem for a nation’s economy.

In assessing the magnitude of the problem one looks
at the pain and suffering caused to individuals, the costs
of health care, and the value of lost productivity due to
illness and death. The value of these losses is a measure
of the benefits that could be derived from eliminating,
or drastically reducing, the foodborne illness. Finding
policies and practices that can be used to ensure the
safe consumption of food involves assessing the public
and private consequences of foodborne illnesses. Yes,
there is a “public good” aspect to the safe consumption

of food. The benefits are nonrival and nonexclusive.
That is, the safety, health, trust, and security that one
person enjoys from safe food consumption are not di-
minished by a neighbor’s enjoyment of the same. In
fact, the more healthy people there are in a society, the
better off everyone is. There is a positive (negative)
spillover effect from having a community of healthy
(unhealthy) people. The role of governments and food
industry executives is to discover the right combina-
tion of policies and practices that will work in a given
economy and culture in order to deliver the optimum
level of safe food consumption.

Figure 2 presents a continuum of types of policies
that may be implemented to match various levels of
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Figure 2. Food safety policy depends on nature of the risk.

hazard and risk to appropriate public policies (Kinsey,
1993). Moving from left to right along the continuum
the characteristics of food and their accompanying haz-
ards and risks increase from disappointment in the taste
or convenience to acute and then chronic illnesses and
even death. At the left end, policies and practices that
focus on consumer information are adequate. Here the
characteristics of food under consideration are largely
private goods and the characteristics are transparent
or can be readily made so with labeling and educa-
tion. Moving to the right, food characteristics become
increasingly nontransparent and the consequences of
consumption more uncertain. Pesticide residues are be-
lieved to make people ill, even cause cancer, but there
is little proof. Food additives, antibiotics, fats, and hor-
mones may lead to illness in some people at some dose,
but the amounts are uncertain. As you move to the far
right, there are some contaminants that cause violent
illnesses or immediate death (e.g. E. coli 0157H7 or
botulism). They are not transparent and the only way to
effectively deal with them is to eliminate them from the
food supply. In the center of the continuum appropri-
ate practices and policies are less clear. Here is where
scientists and policymakers alike debate the standards
for products and processes in order to protect people

from harm and provide some regulatory clout to mon-
itor and penalize offending food providers. Examples
in the middle of the continuum might include pesti-
cides, trans-fatty acids, and antibiotics in animal feed.
Designing public and private policies to maximize the
potential for good health and longevity is a balanc-
ing act between the cost of regulation and/or build-
ing safety into a product and the benefits of healthy,
productive people who might be incapacitated from a
foodborne illness.

Which food safety problems are consumers most
concerned about? In surveys taken by the Food Mar-
keting Institute consumers have ranked microbes and
the chance of being exposed to microbes higher than
pesticides since 1995 (Figure 3, FMI, 1993-2000). The
concern about microbes leads to concern about food-
handling practices and spoiled food. With consumers
relying on many strangers’ hands to prepare their food,
its freshness and how it is handled is a proxy for fear
of microbes and the illnesses they can cause. Between
1995 and 1997 when FMI asked consumers to identify
the most serious health hazards related to food they
consistently ranked microbes first, pesticides second,
antibiotics third, and biotechnology last FMI, 1993—
2000.
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Figure 3. U.S. consumer perceptions of food safety problems. Source: Consumer Trends, Food Marketing Institute, Washington D.C. 1993-2000.

3. Acute illnesses and costs

The cost of foodborne illnesses caused by microbes
is estimated at $6.9 to $33 billion per year (USDA).
This includes direct medical costs as well as lost wages,
productivity, and the estimated value of life lost to pre-
mature death. Figure 4 illustrates the types of costs and
considerations included in the calculations. It makes
one realize the vast number and types of costs involved
in foodborne illnesses and the great loss to individuals
and society. The numbers quoted herein do not even
begin to include the costs to the food industry or to the
public health sector.

Dollar estimates have a wide range, partly because
foodborne illnesses are vastly underreported both by
consumers and doctors. Most consumers who become
ill think they have the flu and, though violently ill
in many cases, they recover in a few days and go on
about their lives. A few, less fortunate, die. There are an
estimated 2,654 to 5,000 deaths per year in the United
States attributable to foodborne illness.

These acute and temporary illnesses are largely pre-
ventable by good manufacturing practices (GMP) and
good handling practices in the supply chain starting at
the farm and ending with the consumer. Many stud-
ies have been conducted to estimate the cost of di-
minishing these illnesses. They typically find that safe
handling and storage practices cost less than the re-
sulting benefits. For example, Ollinger and Mueller
(2003) found that a Pathogen Reduction/Hazard

Analysis and Critical Control Point program in meat
and poultry plants would cost plants about 1.1 % of
their total costs, adding about 1.2 cents to a pound of
beef, 0.7 cents to a pound of pork, and 0.4 cents to a
pound of poultry. The benefits were estimated to range
from $1.9 to $171.8 billion annually. This translates
into a benefit value (in terms of health cost savings) that
is at least two times the cost to the industry. Lakhani
(2000) estimated that the benefit—cost ratio from re-
ducing salmonella enteritidis in shell eggs by refrig-
eration to be 0.65, 3.56, 2.56, and 8.87 depending on
the method used to calculate the benefits. Since three
of four estimates are greater than one, measures to re-
duce salmonella-caused foodborne illness was deemed
to be worthwhile. A third example comes from an anal-
ysis of adopting HACCP programs in meat and poul-
try slaughterhouses in the United States using a Social
Accounting Matrix (SAM) method (Golan et al., 2000).
This provides a comprehensive picture of how well an
entire economy fares as a result of investments in food
safety. Their model showed that for every dollar saved
by preventing a premature death from a foodborne ill-
ness, there is an economy-wide gain of $1.92. They also
found that for every dollar of household income saved
due to lower medical expenses, the whole economy lost
$0.27. On the cost side, they found that for every dollar
spent implementing a HACCP program, the economy
gained $0.66, leading to a net increase in production
output of $10.63 billion, an increase in factor pay-
ments of $6.08 billion, and an increase in household
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income of $9.38 billion (in 1993 dollars) not consider-
ing the benefits from reduced work-loss days.

Antle (2001) points out that studies indicate that con-
sumers are willing to pay more for safer food than the
losses that might incur due to illness, using the cost-of-
illness approach to measure the benefits of safer food.
In the real world consumers demonstrate their willing-
ness to pay at the supermarket when they buy organic
food to avoid pesticides. They pay for safer food at
tax time when they support government agencies such
as the Food and Drug Administration, Department of
Agriculture, and state health departments who test,

inspect, and regulate the processes by which food is
produced, labeled, and sold. In most developed coun-
tries consumers have come to expect their government
to ensure safe food and they are generally willing to
pay for it.

4. Chronic and long-term illnesses
Foodborne illnesses due to microbes are well known;

cause and effect are relatively well established. The
relationship between food, diet and chronic diseases,
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and delayed illnesses is less well established. For ex-
ample, there is virtually no known link between pes-
ticide residue in food and cancer even though most
believe it to exist. Many believe that there is a link
between antibiotic resistance in humans and eating
meat from animals that have been routinely fed an-
tibiotics to keep them healthy and fast growing. Some
fear that feeding growth hormones to cattle or geneti-
cally modifying plants and animals will lead to human
illness, though there is little to no scientific evidence
to support these suspicions. The link between spongi-
form encephalopathy (mad cow disease) and variant
creutzfeldt Jakob disease (vcjd) was confirmed using
transgenic mice in 1999 (Acheson, 2001) but the time
lag between exposure and illness is several years, mak-
ing epidemiological evidence in humans hard to estab-
lish. Many chronic and long-term illnesses suspected
of being linked to unsafe food consumption are difficult
to trace to the source due to time lags and intervening
genetic and environmental factors.

On the other hand, Type 2 diabetes (Knowler et al.,
2002) and 20-40% of cancers in U.S. adults (Calle
et al., 2003) are known to be linked to obesity and are
rising at a near-epidemic rate. The rapid rise in obesity
in the United States. and around the world, leads us
to redefine the boundaries of safe food consumption.
With obesity individual food characteristics are not the
problem, but the quantity eaten—the total dose—is a
problem. Just as it is the quantity of microbes in the
food that leads to acute illness, it is the quantity of
calories in the diet, relative to energy expended by the

body, that leads to diabetes and other obesity-related
complications.

In 1999, an estimated 61% of adults and 13% of chil-
dren and adolescents in the United States were over-
weight. Adult obesity has doubled since 1980 to 24% of
the population and overweight adolescents have tripled
since 1980 to 15%. (FDA; CDC). Overweight children
aged 2-5 years have increased from 7% to 10% since
1994. Eight percent of U.S. adults (Knowler et al.,
2002) and about 4% of children in the United States
have Type 2 diabetes. The rise in this non-inherited,
Type 2 diabetes in children is of great concern, since
diabetes is a chronic disease that absorbs over 10% of
all health care dollars. It is growing along with obesity
in children; it is a health care disaster in slow motion.
Obese children with diabetes will absorb an increasing
amount of our health care dollars for as long as they
live. Figure 5 illustrates the higher cost of all types of
health care for people with body mass indexes (BMI)?
more than 30 or 35 (obese and morbidly obese). One
study estimated that health care for overweight and
obese people costs an average of 37% more than for
people of normal weight, adding an average of $732 to
the annual medical bills of every American (Connolly,
2003). This places the problem of obesity squarely in
the realm of a public good (bad) and one that will take

2 BMI is measured by dividing an individual’s weight in kilograms
by height in meters squared (weight in pounds by the height in inches
squared x 703). BMI of 20-25 is considered healthy. BMI over 25
is considered overweight and over 30 is obese.
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Table 2
Costs associated with the unsafe consumption of food leading to
obesity: United States, 2000

Type of health Health care costs Deaths

care problem

Microbial $6.9*—$37 billion (includes 2,654-5,000
contamination losses due to death)

Obesity-related $93-$230 billion (direct 300,000
diseases and indirect costs)

Diabetes (10% of $132 billion™* (direct
all health care costs) and indirect costs)

Ratio of obesity costs  Low: 93/6.9 = 13.5 300/5 = 60

to microbial costs High: 230/37 = 6.2
Ratio of diabetes costs Low: 132/37 =3.5
to microbial costs High: 132/6.9 = 19.1

Notes: *Estimated cost based on four types of microbes: Campy-
lobactor, Salmonella, E.-coli, Listeria. http://www.ers.usda.gov
*#2003 update on www.cdc.gov/diabetes/pubs/estimates.htm

a concerted effort on the part of many agents in society
to correct.

What does it cost for obesity-related diseases in the
United States? Total and indirect costs were estimated
to be $93 billion (Connolly, 2003) to $117 billion in
2000 (FDA). Some public officials are quoting $230
billion (T. Thompson, Secretary of Health and Human
Services). Table 2 compares the costs of microbial-
related foodborne illnesses to health care costs related
to obesity. By any comparison you want to select, the
cost of obesity is much larger than the costs of micro-
bial contamination. The $117 billion for obesity health

care costs are 1.1% of the 2002 U.S. gross domestic
product of $10,623.7 billion (Economic Report to the
President) and, as indicated on Figure 4, these costs do
not include all the costs to industry or the public health
sector.

Obesity and related health problems are not just
an American problem. Obesity is being documented
around the world and, ironically, it exists side by side
with poverty and undernourishment. Haddad (2003)
points out that in seventy-eight developing countries
under and over-nutrition coexist with 5% of the pop-
ulation being obese and 7% being underweight. Often
this condition exists in the same household (Garrett
and Ruel, 2001). Around the world it is estimated that
53% of children and 18% of the total population are
undernourished, while in Australia 20% of children are
overweight or obese, as are 17% of Malaysian boys,
8% of Malaysian girls, and 7% of urban Chinese chil-
dren (IFIC, 2001). Most of the undernourished in 1998
were in India, China, and sub-Saharan Africa (FAO,
2002). Figure 6 shows the global prevalence of both
underweight and obese adults in 2000 (WHO). On bal-
ance 8.2% are obese and 5.8% are underweight, only
a 2.4 percentage point difference. In developing coun-
tries more than two thirds as many people are obese
as are undernourished. In the poorest countries, 20%
as many people are obese as are undernourished. The
magnitude of these dual food and diet issues clearly
poses new challenges for global food policy and food
security.
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5. Food security and safe food consumption

There are now two distinct definitions of food se-
curity. The traditional well-known definition refers to
having enough food to maintain growth and health. The
USDA defines food security as having access to enough
food, at all times, for an active, healthy life (Nord,
2002). The new definition of food security refers to
the production, processing, and distribution chain be-
ing secure from bioterrorists so that food cannot be
deliberately contaminated with an agent that would
make people ill, cause death, or economic chaos. Ar-
guably, if food is produced according to good farming
and manufacturing practices the chances of it being
compromised by a deliberate terrorist is small but cer-
tainly not zero. Government agencies such as FDA and
USDA in the United States are actively studying this
new hazard, developing educational programs, and tak-
ing precautionary measures to minimize the impact of
any such event. Consequently, for the purposes of this
discussion I will focus on the traditional definition of
food security.

The proposition here is that food security is not jeop-
ardized by activities designed to improve the safety of
food consumption. People who do not have enough
to eat and are undernourished obviously benefit from
more food availability, but food that makes them ill
is not helpful. Making the food delivered to all peo-
ple as safe and nourishing as possible should be a
paramount criterion for delivering nourishment at all
levels of income and caloric intake. Arguments that
focus on the inability of developing countries to meet
the food safety standards of countries that are potential
importers and, therefore, should be allowed a lower
food safety standard, end up jeopardizing the health
of people everywhere, including the poor in a poten-
tially exporting, developing nation. It is well known
that hunger and poverty go together, everywhere. If
resources are focused on helping poor nations to meet
health and safety standards for their citizens and to be
able to participate in world commerce, their incomes
should rise, and food security problems can start to be
alleviated.

Even in the United States, almost 11%, or 11.5 mil-
lion households, were not food secure in 2001. One
third of them were hungry at some time. They spent
an average of 15% of their income on food per year
compared to 5.5% for food-secure households (Nord,

2002). Several studies have shown that people, espe-
cially women, in these food-insecure households are
also overweight (Olson, 1999; Townsend et al., 2001).
Women between the ages of 19 and 55 years, who
were in food-insecure households, were found to be
significantly more likely to be overweight, and con-
sumed ninety-one calories more per day that women
in food-secure households (Basiotis and Lino, 2002).
Based on the standard conversion of calories to body
weight of 100 calories per day leading to 10 pounds of
weight gained (or lost) per year, it is easy to see how
those who are food insecure are more likely to be over-
weight. It begs the question of whether cheaper food
has more calories and fat than more expensive foods,
but it is a common observation that inexpensive and
fast food is often higher in calories than higher priced
food or food that is prepared slowly from scratch. The
point is that poverty, hunger, and being overweight
exist simultaneously, and that being overweight jeop-
ardizes health, which jeopardizes the ability to work
and be productive, which in turn jeopardizes the abil-
ity to earn income to buy healthy food. Therefore, safe
consumption of food is compatible and consistent with
food security in all parts of the world. The goal of
food consumption is to nourish the body and improve
health over a lifetime. If the food available is not safe
or its consumption does not improve health, it does not
contribute to food security.

In conclusion I quote Lawrence Haddad, “The diet
transition in the developing world seems to be acceler-
ating. It seems to be a transition towards an increased
burden of chronic disease. It is increasing human costs
in terms of mortality and the disease burdens. It is
increasing the economic costs in terms of lower pro-
ductivity. It is driven by changing preferences fuelled
by growing incomes, changing relative prices, urban-
ization; by changing options fuelled by changes in food
technology and changes in the food distribution sys-
tems; and by a legacy of low birth weights from the
previous generation.” He posits that there is a good
case for public investment in efforts to influence the
diet transition toward increasingly healthy outcomes.
To do so will require us to address the dual issues of
over and under consumption of food.

Food safety does not jeopardize food security; both
act together to enhance human health. New definitions
of both food safety and food security broaden the scope
of concern and provide applied economists and policy



158 Jean Kinsey

makers with new challenges in analysis and public
policy.
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