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1. Introduction

Food is generally an important element in the exports of the developing countries
of the Region of the Americas. As a result, the food industry of these countries can be
divided into two groups with completely different characteristics.

On the one hand, we have the industry that produces food for export, with highly
advanced technology that has been developed to meet the ever-growing requirements of
the importing countries. This kind of industry is assisted by governmnent inspection and
control agencies that are supported by the necessary health legislation and have sufficient
personnel who are well trained for their mission. This situation obtains because the
country is dependent on the foreign exchange income generated by food exports.

On the other hand, we have the group represented by the industry devoted to food
production for national consumption. This food is almost always produced under very
hazardous hygienic and technological conditions, and it represents a large public health
risk, not only because it is consumed, but because it contributes substantially to
environmental pollution.

2. Pre- and Post-harvest Strategies in Food Safety

Foodborne diseases (FBD) have acquired great importance in the modern world.
The World Health Organization (WHO) estimates that approximately 1.5 billion people
become ill from FBD annually. Food has a high potential as a vehicle for disease
transmission, since there are many points throughout the production chain where risks
may be present. Researchers from the Center for Disease Control and Prevention (CDC)
of the United States of America have demonstrated that most pathogens penetrate the
food chain at production sites (farms). If this is true, food protection activities must
begin on farms before the harvest or the slaughter of livestock.

To put a halt to the growing unreliability of food safety and reduce the growing
risk of FBD outbreaks, it is essential that a systematic approach be implemented that will
ensure the safety of food from the fields where it is produced all the way to the
consumer's table. The various points throughout the food chain should be linked and
considered a single system. The lack of appropriate control at a single point can generate
risks and dangers with serious consequences. It must be borne in mind that food
contamination can occur on the farm and during its transport, processing, distribution,
storage, and preparation. It is understood that there is a multiplicity of jurisdictions,
authority, and activities that require efficient coordination.

The first point in the pre-harvest production chain is the rural farm or productive
unit, usually known as the "pre-harvest point," where the decisions or practices that are
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adopted can exert a significant influence on all other points on the chain. The concept
of "comprehensive" food safety is related to the integration of traditional agricultural
practices with scientific management principles. This means that the food producer
should be prepared to make scientifically appropriate decisions to prevent, eliminate, or
reduce the risk of chemical or microbiological contamination.

The post-harvest chain is closely linked with the pre-harvest chain, since the latter
has an effect on the former.

Food, all the way from its source of production to its consumption, is subjected
to a variety of manipulations and transformations that are related mainly to the type of
food, the existing technology, and the customs and cultural traditions of the consumers.

From the moment that a raw material is harvested, collected, captured, or
slaughtered, it is subject to progressive deterioration, which may be slow, as in the case
of seeds or walnuts, or rapid, as in the case of milk and fish, where the food becomes
virtually unusable in a matter of hours.

Bacteria, yeasts, molds, insects, and rodents constantly threaten the supply of food
for human consumption. _

Food can also be destroyed by any of a variety of environmental factors. Heat
and cold, oxygen, moisture, dryness, the natural enzymes of the food itself, and the
passage of time are all factors that contribute to the deterioration of food.

The infrastructure needed for appropriate quality control of food at all points
along the chain of production, preparation, storage, and distribution tends to be
inadequate or does not work effectively in many countries.

One of the characteristics of the food industry in Latin America and the Caribbean
is its fragmentation into many small or medium-sized companies. Many of these
companies lack the capital, facilities, equipment, methods, and qualified personnel to
exercise proper control over preparation and quality. The sanitary problems that arise
during the production, preparation, storage, and distribution of food tend to receive
insufficient attention. Food losses stemming from these deficiencies can in some cases
amount to 50 % of total production (PAHO/WHO).

Proper storage facilities are often lacking, and food transportation and distribution
procedures and mechanisms tend to be insufficient.

In most of the Latin American and Caribbean countries, producers do not have
adequate conditions for storing their large output, since they count on its immediate sale
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to distributors, which often does not occur. The amount of food available to distributors
and consumers becomes even lower due to the large losses stemming from contamination
by rodents, insects, microorganisms, and other agents or vectors of decomposition and
disease, as well as from the mechanical damage and chemical changes that take place
during the production, preparation, storage, and distribution of the food.

Pre- and post-harvest food control strategies are primarily based on preventing the
negative impact of FBD and the major economic losses that they generate. As a result,
it is not difficult to understand that responsible companies devoted to the manufacture of
food and/or food preparation and services are making every effort to prevent such losses.
A variety of approaches are being applied, such as Total Quality Management (TQM),
which includes the utilization of standardized systems such as the ISO 9000 Series. As
an indispensable complement, certain companies are also resorting to other approaches:
LISA (Longitudinally Integrated Safety Assurance), SAFE (Sanitary Assessment of Food
Environment), JIT (Just in Time), SCAP (Self Care Action Programme), GMP (Good
Manufactures Practices), and HACCP (Hazard Analysis Critical Control Point). The
Codex Alimentarius is devoting a great deal of attention to this last method.

3. Economic Losses in the Production and Marketing of Food

The physical losses stemming from production and marketing generate losses to
consumers, producers, and intermediaries.

The first consequence of these losses is the increase in the unit costs and margins
associated with marketing.

If the market is reasonably competitive, the increased margin results in a lower
prices received by the producer, higher prices paid by the final consumer, and lower
profits for intermediaries.

If the market is not competitive, the higher losses also result in higher prices paid
by consumers and lower prices received by producers, but the profits of intermediaries
may not be affected. Since they generate prices and quantities that are different from
those that would emerge in a balanced environment, the physical losses also have a
negative impact on the well-being of society as a whole, i.e., they generate net social
costs.

Among the principal economic alternatives, the immediate basic choice is between
accepting the losses or attempting to reduce them, decisions that are continually made by
producers, manufacturers, and distributors.
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When such a choice is possible, it is based on costs and relative, current, or
anticipated returns. For a commercial or manufacturing company, the costs and returns
are considered in financial terms, while, for the Government, such choices should be a
function of public well-being. The most perishable goods, such as fruits and vegetables,
tend to have relatively higher rates of loss than products that are easier to preserve, such
as grains. Public investments in wholesalers' and producers' markets are partly targeted
toward a reduction in the losses sustained from the marketing of produce.

A study of the losses sustained in the Brazilian agriculture and livestock industry
that encompassed the various stages of the production and marketing process estimated
losses in the amount of US$ 2.34 billion forjust five selected grains (rice, beans, corn,
soybeans, and wheat) and produce. The reference data for this study were the annual
averages for 1990, 1991, and 1992.

This study also found that in the case of grains, the stages in the production chain
that exhibited the highest rates of loss and the principal waste factors were at the harvest,
transportation, and storage points.

According to another research study conducted by PROMOSAFRA in Brazil,
nearly US$ 1 billion is lost due to flaws in the transportation and storage of the sugar 0
harvest, which amounts to 50% of the total losses in agriculture.

The losses in livestock production and related industries are difficult to measure
globally. Despite the lack of reliable statistical information that would make it possible
to quantify these losses with an acceptable margin of error, their magnitude can be
estimated, situated as they are both in the economic context of the principal livestock
activities carried out and throughout the respective production chains. Considering beef
production, poultry farming, and pork production alone, where the products are highly
perishable and the production extremely sensitive to handling conditions, in addition to
being susceptible to many diseases, the losses can be very high.

In Brazil it is estimated that the products and by-products of these activities
generated a GDP of nearly $15 billion in 1993, and, as a consequence of foot-and-mouth
disease alone, the sector lost around $200 million.

Other countries with this same problem sustain considerable losses by not being
able to place their products in countries on the "non-foot and-mouth disease" commercial
market, with the consequent loss of foreign exchange income.

Macedo (1987) has pointed out that through a simple arithmetic calculation it can
be verified that every year, the countries of Latin America and the Caribbean lose huge
quantities of foreign exchange in their exports to the United States, Canada, the European
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Economic Community, and countries in other continents when their food products are
rejected, and they also sustain domestic losses from food contamination. These losses
significantly reduce the domestic food supply, contributing to higher prices and decreased
accessibility, especially for the most disadvantaged. All this leads to the worsening of the
problem of food supply in a continent where more than 130 million people suffer from
some kind of malnutrition.

The Food and Drug Administration (FDA) of the United States has rejected a
variety of products, with an average of 25,277 product rejections a year from 1987 to
1991.

In 1991, some 27,298 lots of imported products were rejected, consisting of:

-medical products
drugs for human use
drugs for veterinary use
food
additives

2,527
3,715

65
4,332
2,187

In addition, 3,861 lots were rejected because of pesticides and chemical
contaminants and 10,601 because of food accidents.

The totals confiscated and their
distributed in the following manner:

value in dollars for that same year were

In 1992, the FDA recorded a total of 41,155 rejections, 29,849 of which
corresponded to the food sector, with the primary reasons for the others being: false
labelling or misplaced label, new drugs, standards omitted on the label, insect infestation,
lead, potential for laceration, salmonella, incompliance with standards, undesirable food

Origin Rejections Value in US$

North America 3,730 51,041,560
Central America 801 12,297,777
South America 2,081 99,473,536
Western Europe 4,482 202,320,293
Eastern Europe 151 2,262,930
Middle East 331 4,731,911
Africa 469 295,998,696
Far East 15,001 425,461,984
South Pacific 307 3,036,572
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additives, decomposition, rodent infestation, mercury, chlorothalanil, and labels not
printed in English.

In Colombia, the physical losses from the decomposition of food once it has been
admitted to the commercial market amounted to some US$ 600 million in 1986, based
on official estimates only. Conservative estimates indicate that in Latin America and the
Caribbean, the physical losses resulting from food decomposition once the food enters
the commercial market is over US$ 40 billion a year.

With respect to the food supply, the Region exhibits problems in some areas of
the different components of the food chain, i.e., from production up through
consumption. For example, food losses due to contamination, inadequate storage, and
the rejection of poor quality products by importers reduces the availability of food, with
a consequent increase in prices. This makes it even more difficult for the low-income
population to gain access to food of an acceptable quality.

4. The FBD Situation and its Economic Costs

Several factors that contribute to, or at least foster, the prevalence of FBD in the
Americas. These factors have economic, political, and sociocultural origins, among O
them:

- A sectoral policy that does not permit ongoing administrative solutions in national
food protection programs.

- National FBD epidemiological surveillance systems that do not include the most
prevalent FBD, for example salmonellosis.

- Legislation that is not current.

- Personnel in charge of food protection who are not provided with continuing
technical education.

- Basic urban and rural sanitation that is either hazardous or in deteriorated
condition.

- A dietary culture that fosters unhygienic practices that affect the preparation and
preservation of food.

Inadequate infrastructure for the storage, transportation, and distribution of food
products.
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A growing number of street vendors of food who are not subject to any type of
control by the health authorities. Those vendors prepare food in their homes or
on the street without complying with minimum standards of hygiene.

Socioeconomic level of a population whose income has been losing purchasing
power. As a result, individuals seek cheaper food (poor quality) and especially
food sold on the street.

Migration toward urban centers resulting in the formation of shanty towns that
lack basic water, sewerage, and garbage and refuse collection services.

Inadequate information provided to tourists and the public at large on the
measures that must be taken to reduce the risk of contracting FBD.

In light of the factors mentioned above, WHO's estimate is valid that between
15 % and 79 % of all diarrhea cases in children, depending on geographical location, are
due to contaminated food. Children under 5 years of age who live in urban areas suffer
an average of 10 diarrhea episodes per year, which are related to the consumption of
contaminated food and hazardous environmental conditions.

The WHO Constitution states: "The enjoyment of the highest attainable standard
of health is one of the fundamental rights of every human being without distinction of
race, religion, political belief, economic or social condition." It is known, however, that
millions of people throughout the world cannot exercise this fundamental right because
they live under conditions of extreme poverty, lacking basic sanitation and exposed to
hygienic conditions of the worst kind.

Diarrheal disease and other FBD, and especially the deaths caused by them, are
most prevalent among the population sectors that live under these conditions. Thus, it
has been said that many of these diseases are more social than communicable in nature;
in other words, it is difficult for these diseases to be transmitted in a socially developed
environment. In 1976, commenting on the this, Nájera proposed the use of the term
"socioepidemiology" to give due importance to the analysis of social factors (i.e.,
nutrition, personal hygiene, availability of medical care, cleanliness of water and food,
sanitation, housing.)

Using only two socioeconomic indicators, the standard of living (per capita gross
domestic product) and the population density per square kilometer, Tanahashi and
Watanabe concluded in 1979 that "cholera epidemics are a potential danger to most of
the population of Latin America." With respect to cholera and other FBD, there has
been an insistence that Latin American countries, which continue to be exposed to the
oldest and most primitive food safety problems, will be forced to face problems of more
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recent vintage, such as those caused by emerging pathogens that produce FBD.
Nevertheless, all of this must be viewed within the framework of the economic crisis that
is affecting these countries.

In the daily situations faced by the consumer, if we consider the individual or
household level, we must remember that the poorest families purchase the lowest price
and often lowest quality food in order to economize their limited resources. Concrete
examples are cracked eggs, meat or fish that was not sold during the day intended,
dented tins of preserved food, rice or dried vegetables contaminated with mites, etc.
Also important are the lack of refrigeration; the need to economize on fuel, which
sometimes causes women to undercook food; and the unavailability of drinking water.
All of this, when added to inadequate environmental hygiene and limited education or
information on food safety, better explains the influence of socioeconomic level on the
prevalence of FBD.

It is urgent that a methodology be developed that can be used to evaluate the
economic losses generated by inadequate food protection. Such a methodology would
make it possible to answer questions such as: What are the losses stemming from an
outbreak of FBD? What categories should be considered in these cases? What
methodology should be followed in order to determine this?

A WHO expert committee on microbiological aspects of food hygiene that was
formed in 1984 selected the categories to consider in order to determine the direct cost
of an FBD outbreak. Unfortunately, research into the economic losses generated by an
outbreak of FBD is uncommon. However, some studies on the topic may provide
orientation and serve as models. An interesting compilation of losses from FBD
associated with institutional food establishments was published by Todd in 1985.

When an outbreak of FBD occurs, certain categories should be considered in
order to determine the economic damage, among which are:

- expenditures on medical care
- unprogrammed expenditures on transportation or displacement
- expenditures due to losses in productivity
- expenditures on research into the outbreak
- emotional losses
- destruction of food
- fines and temporary closings of establishments
- indemnities
- legal expenses
- damage to the reputations of establishments and brands
- expenditures to restore companies' images O
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incarceration of those responsible
definitive closures of establishments

Some research studies that have been done on the economic impact of FBD make
it possible to state that the losses produced run into the billions. One of the first works
on this subject was published in 1964. Several studies have estimated the economic cost
to the United States caused by FBD. Among them are those of Todd, who estimates that
the cost is US$ 1-10 billion a year. Archer and Kvenberg believe that the cost is on the
order of several billion dollars per year. If we consider specific FBD, such
salmonelloses, for example, the cost to the United States was US$ 1 billion in 1987;
listeria infections have caused the United States annual losses of more than US$ 480
million, representing an average of US$ 137,000 per case. In a single year, 1984,
salmonelloses caused losses of 240 million marks to what was then West Germany.

FBD or the fear of them, whether justified or not, have produced direct economic
losses or problems for companies engaged in tourism in several countries of the
Americas, with the consequent reduction in the number of tourists. Examples of these
FBD and the affected countries are: ciguatera in Cuba and the Dominican Republic;
paralysis produced by toxins from mollusks in the United States; amnesiotoxicosis in
Canada; diarrheal FBD in Mexico and the Dominican Republic, etc.

The recent epidemic outbreak of cholera in Peru is an example of this. The WHO
Task Force on Cholera hired Peruvian economists to study the economic impact of the
cholera epidemic on that country. The results show that the aggregate of losses and
direct and indirect gains amounted to a net loss of US$ 495 million in 1991. Within this
figure, the effect of the economic losses generated by the deaths produced was the
greatest: they deprived the economy of US$ 242 million, which is what the 1,922 people
who died would have contributed throughout their working lives. The ethical aspects
aside, it would be interesting to calculate how great this loss would have been had the
victims been citizens of industrialized countries.

At the sectoral level in Peru, the areas most affected were the sectors related to
tourism, the domestic fishing industry, and health. With respect to tourism, the report
notes that in 1989, the foreign exchange income derived this area was equivalent to 12%
of the value of all Peruvian exports. The direct cost of the cholera epidemic in 1991 was
the lower foreign exchange income from tourism attributable to this disease. After
researchers discounted the effects of the drop in tourism attributable to terrorism during
the years immediately preceding the cholera outbreak, for example, the total amounted
to nearly US$ 85 million. The indirect cost of the loss was estimated at US$ 62 million,
using an input-output table prepared for this purpose. The opportunity cost in tourism
was represented by the markets that were targeted for capture and lost as a result of the
fear of cholera.
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There was a very interesting example of an FBD outbreak that occurred some
years ago, which included research into the economic impact. In the early 1970s, there
was an outbreak of salmonellosis in a restaurant in a small city in Minnesota that affected
125 people. The economic impact amounted to US$ 28,733. The principal category in
this total was lost wages and the drop in the productivity of the patients. One of those
affected, who worked in another restaurant, did not receive authorization to work until
74 days later, which caused him losses of more than US$ 1,200 in income (in the
currency of the period). The owner of the restaurant lost US$ 5,000. As a result of this
outbreak, it was calculated that the annual losses from FBD in Minnesota alone amounted
to hundreds of thousands of dollars. The cost of a course on food safety given to
between 20 and 100 employees is estimated at only US$ 500 and each routine inspection
of a restaurant only US$ 10.70. This means that with a very small investment in the
education of food handlers and on-site inspections, a very large financial loss could have
been avoided.

WHO and the International Commission on the Microbiological Specifications of
Food (ICMSF) have issued very useful publications for the understanding and application
of the topics covered.

The social damages caused by the seizure of food, with the consequent decline
in the nutritional status of the population, are immeasurable. Food is confiscated for a
variety of reasons, such as: microbiological decomposition, physical losses, and losses
due to chemical or microbiological contaminants.

The producers, warehousers, distributors, or simple intermediaries whose food
is confiscated either partially or totally because it does not meet health standards pay a
very dear economic price, with the consequent loss of their credibility in the market.

We should differentiate between the terms "loss" and "damage". "Loss" denotes
the disappearance of the food and should be measured directly in economic, quantitative,
qualitative, or nutritional terms, while "damage" denotes a condition that cannot be
measured objectively. Such "damage" refers to the visible evidence of some kind of
deterioration, and its importance to consumers depends on their economic and cultural
level. A poor family has no alternative but to consume a certain amount of damaged
food, while its more wealthy neighbors can be more selective.

Thus, national efforts to reduce food losses should not be based solely on
experimental data. The technical processes and information utilized should enjoy some
level of cultural and social acceptance if they are to be useful. However, incentives to
adopt well-founded practices to preserve food should be emphasized.

e
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As a public health measure, food inspection and control play an important role
in the prevention of diseases originating in food, with their sequelae of human suffering,
poverty, and death.

Maintaining a safe supply of nourishing food also helps to maintain the general
health of the population, reducing absenteeism from disease as well as the cost of medical
services and hospital care.

Food inspection also fulfills an important function in the prevention of marketing
fraud and food adulteration, thus protecting consumers against economic losses and
ensuring that they receive full value from the money they spend.

An effective food inspection program can also play a vital role in food safety,
helping reduce food losses from rodent and insect infestation. Such a program can also
help the countries that participate in the international food trade, ensuring the importing
countries that the imported food products have been manufactured, prepared, and stored
under good manufacturing conditions, in compliance with internationally accepted
standards.

Health inspection of food has considerable repercussions for tourism, in addition
to providing substantial social and economic benefits to local populations.

The nutritional situation in the countries of Latin America is determined by
various social, economic, and political factors that affect the availability and consumption
of food. Thus, the economic crisis that began in the 1980s has reduced the real income
and purchasing power of the population in most of the countries.

The risks to the health of tourists, especially risks related to food consumption,
pose a very important challenge and can ruin the quality of the food supply. In addition,
hygienic conditions in food service establishments are a fundamental public health
problem.

Foodborne diseases, such as salmonellosis, campilobacteriosis, staphylococcus
intoxication and intoxication from seafood, have been responsible for high morbidity and
mortality in the countries of the region over the last decade.

The appearance of cholera in the Americas has sounded a warning to the
epidemiological surveillance services of the countries, especially for the health-tourism
connection. This cholera outbreak has put on exhibition the hazardous living conditions,
the scarcity of basic services, and the deficiencies of the health systems in the countries.
Through 31 December 1994, cholera has affected 1,061,188 people and caused 9,989
deaths.
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The broad exposure of the countries to problems related to food hygiene has
spread to the tourism sector, already evidenced in outbreaks of shigellosis and
salmonellosis on cruise ships, cholera in aviation, and many other infections and
intoxications in restaurants and hotels.

In light of this fact, the Pan American Health Organization/World Health
Organization (PAHO/WHO), the United Nations Organization for Food and Agriculture
(FAO), and the World Tourism Organization (WTO) held an Inter-American Conference
on Food Protection and Tourism jointly with the Government of Mexico in Cancún,
Mexico from 15 to 17 November 1992, which coincided with the Year of Tourism in the
Americas.

Thus, for the first time in the Americas, a shared project was developed among
the health, agriculture, tourism and other related sectors in order to provide alternative
solutions to the food safety problems affecting tourists and other target communities.

The diseases that tourists may have contracted in restaurants and eating
establishments are a serious impediment to the capacity to develop and maintain a tourist
industry. Accounts of diseases and infections contracted from food consumption are
rapidly and widely disseminated among the potential tourist populations in other _
countries.

Only the countries with total quality services will sustain themselves, and in
particular, only hygienic and safe locales will continue to be frequented by tourists.

5. Conclusions

A broad review of the food situation in the countries of Latin America and the
Caribbean shows that in spite of the experience gained in recent years, especially in
identifying problems, training personnel, and adopting ever-better strategies, the damage
to health and the economy caused by foodborne diseases persists with very little change.
In addition, as record-keeping improves and data is automated, the problems are
becoming more evident.

Reality tells us that there are very few countries in the region that can boast of
sensitive epidemiological surveillance systems to monitor foodborne diseases. In
addition, the periodic or sporadic microbiological studies of food that are conducted in
the field frequently indicate a high degree of food contamination.

Furthermore, there is also recognition by the scientific community of the
importance of food in the epidemiological chain of a large group of diseases that are
prevalent in several countries of the region. As a result, there is a clear and undeniable *
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link between the problems of contamination deriving from the acquisition, collection,
transport, storage, preparation, processing, supply, sale, and consumption of food and
the emergence of health problems among consumers--and concomitantly, their incidence
in food production and marketing.

Annual statistics on Latin American show the incidence of these afflictions, which
are endemic, and in some cases, epidemic in nature.

The appearance of epidemic cholera in recent years in Latin America has
sensitized the health authorities and the entire community to the need to pay greater
attention to basic sanitation and hygiene.

Improved training of personnel in diagnosis, case management, epidemiological
surveillance, and hygienic food handling, among other strategies, was a direct
consequence of the emergence of cholera in the Americas.

The negative side of the appearance of this disease were the deaths that took
place, along with the suffering inflicted on the family members of the deceased. There
were direct, indirect, and opportunity costs.
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