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Preface 

The Food and Drug Administration (F DA) of the U.S. Department of Health 
and Human Services asked the National Research Council (NRC) to organize a 
Conference on Food Protection in the Americas and to prepare a report based on 

the Conference Proceedings. Accordingly, the Inter- American Conference on 
Food Protection was convened by the U. S. National Academy of Sciences from 
August 5 to 9, 1985, in Washington, D.C., to review the status of food 
protection measures in the Americas, to improve the public health, and to 
promote international trade in food. The Conference was concerned with both 
the safety of foods for consumption within countries ·and safety in the shipment 
of foods between countries. Nearly all countries were represented by officials 
concerned with food protection, and many specialists in various aspects of food 
safety also participated. 

The overall objective of the Conference was to develop recommendations of 
direct practical value that the participants and their governments could use to 
accelerate progress in food protection activities in both public and private 
sectors. The conferees recognized that strategies for improvements in food 
safety would require legislation and infrastructure development, increased com
munity participation, improved intercountry cooperation, better means of infor
mation exchange, identification of the most appropriate technologies, and 
enhanced education and training. 

Additional sponsorship was provided by the Canadian Department of 
Oceans, the Food and Agriculture Organization (FAO) of the United Nations, 
the Food Safety and Inspection Service of the U.S. Department of Agriculture 
(USDA), the Health Protection Branch of Health and Welfare Canada, the 
National Marine Fisheries Service of the U.S. Department of Commerce 
(DOC), the Office of Pesticide Programs of the U.S. Environmental Protection 
Agency (EPA), the Pan American Health Organization (PAHO), and several 
sponsors from the food industry (Coca-Cola Company, CPC International, Inc., 
General Foods Corporation, H. J. Heinz Company Foundation, Kellogg Com-
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pany, National Pork Producers Council, McCormick and Company, Inc. , Pep
siCo, Inc. , Pillsbury Company, and Proctor and Gamble Company). 

In October 1984, the National Academy of Sciences/National Research 
Council (NAS/NRC) convened a Committee on the Inter-American Conference 
on Food Protection under the auspices of the Food and Nutrition Board (FNB). 
The Committee was charged with organizing the Conference and ensuring 
participation by the needed experts and appropriate food control and public 
health authority representatives from the countries of the Americas. 

To provide requisite expertise for the Conference, the Committee's multi
disciplinary membership included specialists in food science and technology; 
food safety and related fields of toxicology; epidemiology; nutrition; food 
regulatory affairs and related fields such as food standards, food law, and 
infrastructure development; and international health and trade policy issues. 
Acknowledged experts were commissioned to write papers on the principal 
topics for presentation and discussion at the Conference. 

The Committee's task appeared formidable in part because of the short lead 
time before the scheduled Conference. Two factors made it possible to organize 
what was to be a highly successful Conference. first, an interagency steering 
group had already identified the critical issues and proposed an agenda for the 
Conference that formed the basis of the Committee's planning. Second, an 
extraordinary degree of enthusiasm and cooperation characterized all who 
became involved in the project, both in the preparatory stages and during the 
actual Conference. This spirit of cooperation was essential because the format of 
the meeting called for the development of an Action Plan. 

On the basis of the five plenary sessions and discussion summaries, four 
working groups and two task forces, and a full day of country reports, all of 
which make up the body of the Proceedings, the chairs of these groups and 
sessions met to draft an Action Plan that was unanimously adopted by the 
Conference. The Conference Proceedings are thus the work of many dedicated 
and knowledgeable people, and the Action Plan represents a consensus based on 
their first-hand experiences. 

The success of the Conference will be determined by the degree to which the 
Action Plan is implemented. Of necessity, this will depend upon the commit
ment and actions of the individual governments ,  the cooperation of the food 
industry in its own self-interest, increased manpower development for work at all 
levels involving food protection, and development of better information about 
the requirements for food safety on the parts of food handlers and the general 

public. 
· 

As the Action Plan suggests , the international agencies--the Pan American 
Health Organization and the Food and Agriculture Organization of the United 
Nations-play important leadership roles in mobilizing resources, stimulating 
international actions , and providing technical assistance to individual countries 
upon request. The cooperation of the United States and Canada will be of 
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particular importance in this respect because of the advanced state of their food 

protection systems. 
This volume begins with the Action P lan produced during the Conference 

(Section 1). Section II contains the Committee Report, and Section III comprises 
the Conference Proceedings themselves. Section III begins with the plenary 
presentations (Session 1) and continues with discussions of the principal 
problems concerning food safety in the Americas (Session 2): food hazards and 
health issues, food control infrastructures and mechanisms, recurring problems 
in the international trade of food, and international food standards and trade. 
Session 3 includes food protection activity reports from the United Nations 
University (UNU), the World Health Organization (W HO), PAHO, and FAO. 
Individual country reports are also summarized in Session 3 . . Working group 
reports (Session 4) focused on four important topics: Legislative and lnfrastruc
tural Needs for Food Control; Food Inspection, Monitoring, and Enforcement; 
Improved Food Handling and Good Manufacturing Practices; and Intercountry 
and Regional Cooperation. These are supplemented by reports of Task Forces on 
Education and Training and on Information Systems. 

The Committee's Report (Section II of this volume) is based on the Con
ference, the Action Plan, and deliberations of the Committee. It consists of an 
Executive Summary, which outlines the major findings and outcomes of the 
Conference and the Committee's conclusions and recommendations. The Con
ference agenda, magnitude of food protection problems, and objectives of the 
Conference are discussed in the second chapter. The issues raised in the 
commissioned papers and the discussions at the conference are summarized in 
Chapter 3. Chapter 4 describes the outcomes of the Conference (Conference 
Proceedings and the Action Plan) as well as the intangible outcomes. The 
Committee's comments and conclusions are presented in Chapter 5. 

This Committee Report was reviewed in accordance with procedures estab
lished by the NAS/NRC. The Action Plan was reviewed by the participants at 
the Conference and has been widely disseminated in English, Portuguese, and 
Spanish. The Conference Proceedings were not subject to review. The Con
ference was conducted in English, French, Portuguese, and Spanish, and this 
volume is available in English and Spanish. 

The Committee believes that the findings and recommendations in its Report, 
the Action Plan, and the Proceedings are applicable not only to the Americas but 
also to the entire world. Safe food is important for maintaining the health of all 
the world's peoples, and for preventing losses that occur when food is rejected 

both within and across national borders. 
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Introduction 

In Augus t ,  1985 , a week-long Conference was held at 
the Pan American Health Organization in Washington , D . C .  
This Conference cons isting of reports of the plenary 
ses s ions , individual countries , working groups , and task 
forces form the bas is  for the mos t  important outcome of 
the Conference , the Action Plan . The draft of this plan , 
as prepared by the task force , was discus sed in plenary 
ses s ion ,  amended on the bas is of the discus s ion ,  and then 
approved unanimous ly by the Conference delegates . 

During the Conference high-level government officials , 
representatives , and partic ipants from 3 3  countries in 
the Wes tern Hemisphere , France , the Netherlands , and the 
United Kingdom urged promp t implementation of the Act ion 
Plan to upgrade s tandards for food protection in order to 
enhance food trade and improve pub l ic health throughout 
the Americas . After years of inadequate recognition of 
the magni tude and importance of the problems of food 
safety by all but a few trained and involved 
profess ionals , there was consensus on the parts of 
country and indus try representatives and policymakers on 
the s teps that should be initiated promptly . 

The two mos t  directly concerned international 
agencies , the Pan American Health Organization (PAHO) and 
the Food and Agriculture Organization (FAO) of the United 
Nations , are asked to begin at once to develop the ir own 
5-year action plans for s trengthened programs to ensure 
adequate food protection in the Region . They are also 
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urged to seek additional funds to establ ish a j o int 
secretariat , housed within PAHO headquarters in 
Washington , D . C . , to help build the diverse capac i ties  
required to deal effectively with existing and emerging 
problems . 
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Action Plan 

INTER- AMERI CAN CONFERENCE ON FOOD PROTECTION 
WASHINGTON. D . C .  AUGUST 5-9. 1 9 8 5  

INTRODUCTION 

The safety of the food supply markedly influence s  
pub l ic health . Contaminated food and/or water play major 
roles in the causation of diarrheal diseases , which are 
l eading causes of death in the develop ing countries of 
Latin America and the Caribbean . Food was tage , result ing 
from inadequate food sanitation and improper food 
handl ing , s torage , and distribution sys tems , contr ibutes 
to the chronic malnutri tion that affects mill ions of  
infants and children in  the develop ing countr ies . Food 
losses  also adversely affect the development and economic 
wel l-be ing of the peoples of Latin America and the 
Caribbean . 

Both raw and processed foods are of  great economic 
importance to the countries of the Region as sources of 
income necessary for development . Serious interruptions 
in the international trade of foods and large losses  to 
shippers from develop ing countries occur because of the 
l ack of adequate food qual i ty and safety mechani sms in 
many food-produc ing , proce ss ing , and marketing sys tems. 
The s trict  requirements of many importing countries 
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with regard to food standards , label ing , and contaminants 
mandate that countries es tablish adequate governmental 
and industrial sys tems to assure qual i ty and safety if 
large scale losses are to be prevented . 

Foregone export markets and other economic 
l imitations , together with the serious pub l ic health 
consequences of low-qual i ty foods , present arguments for 
the development of programs of food protection by 
governments with the support of international 
organizations and the private sector . 

Based on examination of background papers , plenary and 
working group discuss ions , and country and task force 
reports , the Conference adopted the following five - year 
Act ion Plan for food protection in Latin America and the 
Caribbean . 

GENERAL OBSERVATIONS 

The plan of action to improve food protect ion in the 
Americas should be cons idered in light of a series o f  
complex , interrelated problems that have impeded progress  
in  the pas t . As  identified by the working groups on 
Legis lation and Infras truc tural Needs for Food Control; 
Food Inspection , Monitoring , and Enforcement; Improved 
Food Handl ing and Good Manufacturing Practices; and 
Intercountry and Regional Cooperation , as well  as the 
task forces on Education and Training , and on Informat ion 
Sys tems , these problems include the following: 

Major Differences in Levels of Development 

The Americas Region is charac terized by extreme 
divers i ty .  At one end o f  the spectrum , some countr ies 
are highly developed economically and have food 
protection programs in place , which , in the main , provide 
reasonable as surance agains t unsafe or fraudulent foods . 
On the other hand , many develop ing countries of the 
Region are s truggl ing to provide services of all type s ,  
including necessary food protection , to the ir 
populations . Social and economic problems of  the 
develop ing countries are accentuated by rapid but 
disorganized urban growth , ris ing unemployment ,  
decreas ing purchas ing power and increas ing 
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dependence on imported foods , and heavy fore ign deb t 
loads . 

Inadequate National Commitment to Food Protection 

A recurring problem in many countries of Latin America 
and the Caribbean is the lack of a firm national 
commitment to a safe food supply . Many countries do not 
yet have a c learly defined national food control pol icy . 
Enforcement of exis t ing laws is  often sporadic and 
defic ient . 

Fragmentation of the Food Sector 

In many countries the food systems are fragmented , and 
formal and informal sectors exis t  simultaneously . 
Small - scale producers and processors do not have the 
necessary technical know-how or acces s  to appropriate 
advisory services . 

Legis lative and Regulatory Defic ienc ies 

In many countries food legislation is  incomplete or 
dupl icative; e i ther s i tuation can result in lack of clear 
a s s i gnment of respons ib i l i ty for food protection . 
Fai lure to separate the basic food law from regulations 
makes legal changes in response to technological and 
scient ific advances  extremely difficult to achieve . 
Codes of technological and hygienic prac tice and s imilar 
guide l ines often are nonexis tent . 

Lack of Coordination at National Levels 

In mos t  countries , several government mini s tries share 
r espons ib i l ities for food control . Under such 
circums tances , effect ive food control is pos s ible only if 
a very high degree of interminis terial cooperation and 
coordination exi s ts . Unfortunately , fragmentation and 
dupl ication of efforts and compet i tion for resources 
often occur . 
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Infrastructural Problems 

In addition to legislative and regulatory 
deficienc ies , serious problems result from the lack of or 
inadequate use of the infrastructures necessary for food 
control . At the same t ime , many small - to medium- s ized 
firms lack the financial resources and physical 
fac i lities for proper quality assurance . The soc ial and 
economic problems mentioned earl ier encourage the 
proliferation of s treet vendors of food . These are 
almo s t  completely outs ide any sys tem of control and can 
give rise to serious pub l ic health problems . 

Lack of Trained Personnel 

A serious lack of trained personnel is apparent in 
many countries . These personnel include inspectors , food 
analys ts , managerial and legal experts , and o thers in the 
pub l ic sector who deal with food control . There is also 
a lack of analogous personnel in the industrial sector at 
all po ints in the production- process ing - distribution
market ing chains . 

Information Needs 

A vas t array of information is  needed for adequate 
control over the safety and qual i ty of foods . These  
needs range from technical and commerc ial information 
required by regulatory offic ials and indus trial firms to 
the need by consumers to have timely and effect ive 
information that will permit them to make appropriate 
cho ices regarding food safety and qual i ty .  In none of 
the countries of the Region is this array of information 
ful ly available , but the s i tuation in develop ing 
countries is more serious and requires promp t  improvement .  

Participation in Promoting Acceptance and 
Appl ication of International S tandards 

Many countries continue to have problems in accepting 
and applying the Codex Al imentarius s tandards for foods . 
The lack of attendance of technical personnel at the 
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mee tings to develop international food s tandards impedes 
the expres s ion of the interes t  of the countries , does  not 
allow for full unders tanding and commitment to the 
s tandards and their appl ication , and is  detrimental to 
the protection of consumers and to international trade . 

THE NEED TO SET REALISTIC PRIORITIES 

Faced with this variety of problems , it  is  necessary 
for national governments to determine real istic 
priori t ies  and attainable object ives within the context 
of the ir own soc ial , economic , and political real i ties . 
Each country mus t choose its own path in develop ing and 
applying food protection programs . What is  appropriate 
in one country may not apply in another because of 
di fferences in s tages of development , s ize , avai lab i l i ty 
of human or financ ial resources , and differences in 
pol it ical sys tems or soc iocultural characteri s t ics . No 
country can by itself effectively meet  all the 
requirements for fully effect ive food protection . 
International cooperation is  needed . Current national 
and international food protection programs require 
strengthening , augmentation , and periodic reorientation 
in light of changing priorities . 

GENERAL RECOMMENDATIONS 

o Countries should update and/or unify national food 
laws , us ing the FAO/WHO model food law as a guide , with 
appropriate adap tation to the needs of each country . 
Interminis terial cooperation and coordination are 
required . PAHO and FAO should continue to provide needed 
ass i s tance to countries upon request . 

o Countries should accept and apply food s tandards 
and o ther recommendations of the Codex Al imentarius as 
fully and as rap idly as pos s ible , including the codes of 
techno logical and hygienic practice . The Regional Codex 
Coordinating Committee for Lat in America and the 
Caribbean should play an important role in s timulating 
acceptance and implementation of Codex s tandards and 
other recommendations . 
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o International food shipments rej ected by an 
importing country because of noncompliance with safety 
requirements should not be reshipped to other countries , 
and a mechanism should be developed to quickly inform 
other countries of such shipments . The food indus try and 
trade should accept and comply with the Codex Code of 
Ethics for International Trade in Foods . 

o Countries should , within a legal framework , 
establish or s trengthen interdiscipl inary , 
interminis terial national coordinating committees for 
food regulation . Whenever pos s ible such committees 
should also serve as national Codex Committees with 
respons iblity to ensure proper dissemination of 
information about Codex matters among and within national 
government agencies , industry , and consumer organizations . 

o Countries should s trengthen national food control , 
monitoring , and surveillance programs , and improve food 
handl ing sys tems . The functioning of existing government 
laboratories should be s trengthened . 

o S timulus should be provided for the designation of 
regional reference laboratories that can carry out highly 
spec ialized analyses to satisfy the eventual needs of 
other countries in the Region in which the ir 
es tablishment is  not feas ible . 

o Upon request , importing countries should provide 
analytical , monitoring , and surveillance information to 
as s i s t  exporting countries to meet  requirements . 

o The important role that the food industry and trade 
assoc iations can play in food protection should be 
cons idered by national authorities . The industry and 
these assoc iations should be kept fully informed about 
problems and potential solutions and should implement 
complementary programs among the ir members . 

o Food mus t be both nutritive and safe ; national food 
and nutrition policies and programs mus t ,  therefore , 
inc lude food safe ty as an integral component . 
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SPECIFIC RECOMMENDATIONS : REGIONAL ACTION PLAN 

The Conference reques ts that PAHO and FAO j ointly 
develop a five - year Action Plan for s trengthened programs 
to assure adequate food protection in the Region . The 
Conference es tablished the following frames of reference 
for such a Plan : 

o the plan mus t be des igned to utilize all the skills 
and available resources existing in all countries of the 
Region ; 

o the plan mus t incorporate the concept of a s ingle 
focus to assure coordination , effic ient planning , and 
proper control of these efforts ; 

o the plan mus t be designed to utilize and integrate 
existing ins truments of cooperation , such as the 
collaborating centers mechanism of FAO and PAHO , 
b i lateral agreements between countries and the regional 
Codex Al imentarius Coordinating Committee ; 

o the plan mus t include evaluative components that 
regularly analyze the progress  of each part of the plan 
and its programs ; these evaluations should be used to 
modify existing plans and programs as well as to develop 
future activities . 

The Conference identified four broad areas for 
regional cooperation among countries in matters of food 
protection . These are : 

Manpower Training and Development 

Governmental Sector 

Opportunities and financ ial support should be provided 
for training inspectors , analys ts , adminis trators ,  
lawyers , and others involved in food protection in the 
Region , including those concerned with ins trument 
maintenance and repair . Needed training should ,  wherever 
pos s ible , be provided in agenc ies and ins titutions within 
the s ubregion , such as a FAO/PAHO Collaborat ing Center , 
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indus trial laboratory , or elsewhere , as determined by the 
availability of resources and needs of the individual 
trainee . Those trained should be awarded 
fellowships/training grants covering transportation , 
living cos ts , and tuition . Candidates ,  estimated at 200 
per year , would be proposed by national governments .  The 
duration of training would vary with the needs , but would 
in general be for a period of one to s ix months . 
Necessary analytical and other equipment required for 
demons tration and training purposes should be provided to 
the training institutions . 

Food Industry and Food Service 

There must be a different , but parallel and 
complementary , effort to develop and implement 
appropriate education and training programs in good 
manufacturing practices directed at managers and key 
employees of food process ing and handl ing 
es tablishments . In comparison with the training of 
inspection and monitoring personnel discussed above , 
these programs will be less technical and more country 
and industry - specific . The primary target is  the small 
industry with few or no technical personnel , but these 
programs can be util ized by all indus tries . The 
effective des i gn of such programs will require 
subs tantial input from all appropriate professional and 
technical personnel , including those respons ible for food 
control . To be effective , programs mus t  rece ive both 
participation and financ ial support from indus try . 

Technical Support and Advisory Services 

Technical support and advisory services should be 
provided in spec ific priority areas determined by the 
national authorities and at the request of the government 
involved . These could , inter alia , take the form of 
consultancies , workshops ,  secondments , analytical 
reference services , and related support to ins titutions . 
The activities should also include facilitating bilateral 
interactions between developing countries and developed 
countries . 
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Information Exchange and Consumer Information 

Information should be collected , processed , and 
provided by a centralized unit located at PAHO 
Headquarters . Examples of such information include : 

o sampl ing and analytical methodology 
o food s tandards 
o regulatory requirements and Codex acceptance s tatus 

of various countries , including timely updates on 
regulatory and other changes l ikely to influence 
international trade 

o s c ientific and technological data on such problems 
as food contamination and adulteration 

o epidemiological data on diseases transmitted 
through food 

o governmental or commercial rej ections , market 
wi thdrawals , and s imilar actions 

o planned training and educational activities in 
c ountries of the Region 

o availability of skilled personnel for consultanc ies 
and other functions 

Dissemination of information on consumer issues should 
be an important aspect of the work . Particular emphas is 
should be p laced upon safe food handl ing at the 
s treet-vending , food- service , and household levels . 

In addition , workshops and meetings to exchange 
technical and sc ientific information should be held . 

Research , Institutional Support , and Evaluation 

High priority should be given to specific research 
top ics , and financ ial support provided as necessary . 
Examples of such high - priority research include : 

o quantification of the nature and extent of 
foodborne disease in develop ing countries of the Region 
and the health benefits of food control ; 

o measurement of the economic benefits derived from 
food control policies ; 

o the soc ial , economic , and health aspects of s tree t 
vending of foods ; 
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o improvement in microbiological and functional 
qual ity of food and reduction of post -harvest  losses . 

Provis ion should also be made for l imited 
institutional support required to carry out research 
proj ects and special investigations . The program should 
be evaluated periodically and adj usted or modified as 
indicated . 

ESTIMATED ADDITIONAL RESOURCE REQUIREMENTS 

PAHO and FAO already provide s ignificant resources to 
support development of food control programs in the 
Region . Additional resources are , however ,  urgently 
required to build capacities of the diverse types 
required at the speed necessary to deal effectively with 
existing and emerging problems . 

For an initial five -year period of the Plan , the 
annual costs are estimated as follows : 

Manpower Training and 
Development of Human 
Resources 

Technical Support and 
Advisory Services 

Information Exchange and 
Consumer Information 

Research , Institutional 
Support , and Periodic 
Evaluations 

Total 

U.S.$ per Year 

2 , 600 , 000 

500 , 000 

700 , 000 

1.200.000 
5 , 000 , 000 

Note : These are indicative figures only . They 
require refinement and quantification but are of value 
for illustrative and comparative purposes . 

POTENTIAL SOURCES OF FUNDING 

The Conference identified the following potential 
sources of funding which , inter alia , should be 
approached for financ ial support : 
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o international financ ial institutions 
o developed country donor agenc ies ( such as USAID , 

CIDA ,  IDRC ) 
o industrial organizations and other nongovernmental 

organizations 

In addition , " in-kind" support and other alternatives 
should be sought from national authorities and industrial 
organizations . 

MEANS FOR ACTION 

o I t  is  recommended that a small working group be 
e s tablishe d ,  under the auspices of PAHO and FAO , to 
prepare a detailed program and budget ,  us ing these 
recommendations as its frame of reference . I t  should 
complete its work within one year and be supported by 
PAHO/FAO . Work of other agenc ies relevant to the subj ect 
area should be taken into cons ideration . 

o I t  is  recommended that FAO/PAHO , with the support 
of the governments of the Region , present the reques ted 
p roj ect proposal as quickly as pos s ible to potential 
donors for financ ial support . 

o Given the urgency of the problems , the Conference 
recommends that PAHO and FAO strengthen the ir activities 
in food protection now and not await the formal 
development and implementation of the new Action Plan in 
its entirety . 

COORDINATION AND FOLLOW-UP COMMITTEE 

The executive agenc ies should es tablish a Coordination 
and Follow-Up Committee to provide advice and orientation 
and to monitor implementation of the technical aspects of 
the Action Plan program . The Committee could cons ist  of 
seven to nine members representing member governments and 
donors , and could also include technical experts selected 
in the ir individual capac ities . The Chairman of the 
Codex Coordinating Committee for Latin America and the 
Caribbean should be a member . The Committee should meet 
at leas t once yearly to evaluate the implementation of 
the Ac tion Plan program and to report to PAHO/FAO . 
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SECTION 

II 
RECOMMENDATIONS FOR FOOD 
PROTECTION IN THE AMERICAS 

Committee on the Inter-American 
Conference on Food Protection 
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Executive Summary 

BACKGROUND 

In August 1 9 8 5 , an Inter-American Conference on Food 
Protection was held at the headquarters of the Pan 
Amer ican Health Organization ( PAHO ) in Yashington , D . C .  
The Conference was organized by a Committee appointed by 
the National Academy of Sciences/National Research 
Counc il  (NAS/NRC)  under the auspices of the Food and 
Nutr ition Board ( FNB ) of the National Research Counc il' s  
C ommiss ion on Life Sc iences ( CLS ) . I n  addition to 
o r ganiz ing the Conference , the Committee was asked to 
ensure partic ipation by the appropriate experts and food 
c ontrol authorities from the countries of the Americas . 
�e Committee had been asked to focus particularly on the 
fo l l owing food- related areas : 

o consumer protection 
o trade 
o current nat ional food control programs 
o as sessment of needs 
o s trategies for improvement 

The Committee commis s ioned acknowledged experts in 
the s e  fields to prepare papers for presentation and 
discus s ion at the Conference . These , together with the 
results  of the concerted activ ities of working groups 
compos e d  of country delegates and technical experts , are 

19 
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recorded in the Conference Proceedings , and led directly 
to the formulation of an Action Plan which was 
unanimous ly adopted by all 36 country delegates . 

FINDINGS AND RECOMMENDATIONS 

The maj or categories of risks from unsafe foods are 
microb iological hazards (NRC , 1 9 7 5 ) , toxicants and 
environmental contaminants , and improperly used 
pestic ides and food additives ( FAOjWHO , 1985a , b ) . 
Reliable s tatistics on the inc idence of foodborne 
diseases or intoxications do not ex ist , and gros s  
underreporting appears t o  be the rule ( Puffer and 
Serrano , 1 9 7 3 ) .  Chronic malnutrition magnifies the 
adverse effects of food hazards ( Black et al . ,  1983 ; 
Chen , 1 9 8 3 ) . Risk reduc tion depends on public health 
monitoring , an effective sys tem of food control , trained 
and motivated personnel in heal th , agriculture , and 
indus try , and an educated public that demands qual ity and 
safety . 

Foods themselves are vulnerable to attack by 
microorganisms , insects , rodents and other pests , 
resul ting in direct food losses or removal of unfit foods 
from human food marke ting sys tems. Food production , 
harvesting , storage and process ing sys tems should be 
des igned to reduce or el iminate such problems and , at the 
same time , as sure that raw or proces sed foods meet  at 
least the legally set minimum levels of qual ity and 
safe ty. An improved food sys tem mus t ensure integrity of 
food for the consumer so that problems of contaminat ion 
and adul teration are avoided. 

The food indus try in the Americas cons ists of many 
small - or medium- s ized firms  that often lack the 
resources or the knowledge necessary for effective food 
control , monitoring of food safety criteria , and proper 
s torage , transportat ion and distribution of the ir 
produc ts. The infras truc ture for improved food handl ing 
and expertise necessary for proper quality control of 
foods in the product ion , process ing , s torage and 
distribution chain are lacking in many areas of the 
Region. Consequent food losses  can amount to 50% of 
produc tion ( PAHO/WHO , 1982 ).  A large number of small 
food distribution outlets compound the prob lems . 
Preparation and sale of foods through the informal sector 
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prevalent in  most  of the countries of the Americas , i . e .  
s ale of food through s treet vendors , was a focus of 
cons iderable concern at the Conference . 

National authorities , both in the interests of the 
health of consumers and the country ' s  economy in terms of 
prevention of food losses and promotion of trade , have a 
spec ial respons ibility to des ign and implement an 
effective system for food control . Such a system would 
be based on a bas ic legal and regulatory framework , an 
infras tructure cons isting of food laboratories and 
inspectorate , monitoring and enforcement components ,  and 
an economic , political , and soc ial cl imate that permits 
and demands the success  of the sys tem . To succeed ,  the 
sys tem mus t be adapted to the particular needs and 
conditions of each country and involve active cooperation 
be tween government , food industry , academia , and consumer 
groups . As all the countries of the Americas are 
interdependent for food supplies , food protection 
requires international cooperation . No country by itself 
c an meet all the requirements of a fully effective 
program for the protection of the nation ' s food supply , 
when such supplies are rece ived from all over the world 
and the country is also an exporter of foods . 

Food producers and manufacturers have a soc ial 
re spons ibility to produce and dis tribute good quality 
foods . An effective governmental s tructure for food 
c ontrol and food protection requires the commitment of 
all involved parties , including consumers , indus try , 
governments and the academic community . Food protection 
should therefore not be viewed only as a governmental 
act ivity but requires cooperation from the food indus try 
and trade sectors. 

Lack of harmonizat ion of s tandards among food 
�mporting and exporting countries can result in adverse 
e conomic repercuss ions and nontariff trade barriers , and 
generally impedes international food trade . Correc tive 
ac t i ons , both technical and financial , are needed to 
redre s s  such problems . A useful and necessary approach 
toward harmonization is the widespread acceptance of and 
a�erence to international food s tandards as developed by 
the Codex Al imentarius Commis s ion. Acceptance of the 
Co dex s tandards by indus trial ized countries of the 
Juner icas would stimulate international trade and , in 
turn , as s i s t  developing countries of the region. A 
conunon practice in develop ing countr ies is  to apply 
�nternational s tandards only to products des t ined for 
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export . This raises many problems of qual ity assurance 
for such products and for those destined only for 
domestic use . The industrialized countries of the 
Americas can do much to ass ist  the ir developing country 
ne ighbors to cope more effectively with the issues 
pertinent to international trade in foods . International 
agencies , such as FAO and PAHO , can provide technical 
support for the efforts of the developing countries to 
s trengthen their capabilities in food control to meet the 
requirements of international food standards , both for 
domestic consumption and for export . 

An integrated and effective food protection sys tem in 
the Americas depends upon the development of wel l  
planned , organized , and implemented education and 
training programs in every country of the Region . Such 
programs can , in the long run , further the implementation 
of food control laws and regulations , and promote food 
qual ity control measures at different s tages of the food 
process ing and dis tribution chain . In the long run , they 
can help reduce the inc idence of foodborne diseases and 
expand trade . Development of appropriate programs 
requires a national commitment to provide adequate 
resources to obtain improvements in food qual ity and 
safety , support from the international agencies , 
governments and food professionals in the Region , as we ll 
as effective communication among them about problems and 
accomplishments . Such communication should be 
facilitated through periodic conferences and the 
es tab l ishment of a clearing house for the collection , 
dissemination , and exchange of information . 

At the same time there is a great need for 
intercountry and regional cooperation in food protection 
to achieve meaningful long- term solutions to the complex 
interrelated problems which impede food control in the 
Region . Cooperation must involve governments of 
deve lop ing and indus trial ized countries of the Region , 
international agencies such as FAO and PAHO , the food 
indus try and other private groups , national donor 
agenc ies , and international financ ial ins titutions . Use 
should be made of various existing regional or global 
mechanisms , i . e .  the regional Codex Coordinating 
Committee for Latin America and the Caribbean . 

Although not spec ifically addres sed by the Committee 
or by the Conference , the importance of identifying and 
ass igning priorities to research needs and the necessary 
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resources therefore is  sel f - evident . Note should be  
taken of emerging technologies and of newer food products 
which , in years to come , may influence consumer hab its 
and thus food production , process ing , and trade . Toward 
that end , cons ideration should be given to convening a 
meeting of experts to addres s  the research needs and 
priorities , and to develop specific recommendations for 
the ir implemention . 

OUTCOMES OF THE CONFERENCE 

The Conference was characterized by an unusually high 
level of personal interest in and commitment by all 
partic ipants to the achievement of its obj ectives . As a 
d i rect consequence , it  yielded two important tangible 
p roducts : the Action Plan , pages 5 - 15 and the 
Proceedings , pages 5 9 - 3 24 .  The Action Plan is the direc t 
outcome of the plenary discus s ions and the activi ties of 
the working groups and task forces . I t  addresses  matters 
of food safety and control of immediate importance to the 
3 6 countries of the Region . I t  also addresses the 
problem issues and the mechanisms necessary for effective 
international cooperation on food safety and control , and 
recommends s trategies and tactics for the ir 
implementation . As detailed in pages 5 to 15 , the Action 
Plan cal ls for updating and unifying nat ional food laws 
by us ing the FAO,IWHO model as a guide , accepting and 
app lying international food s tandards , strengthening 
interdiscipl inary and intragovernmental coordination of 
food regulation , improving national food control and 
su�e illance programs and the functioning of national and 
reg ional food monitoring laboratories , training the 
individuals needed for the required profess ional and 
paraprofessional tasks , and supporting the important 
ro l e s  that the food indus try and trade assoc iat ions must  
p l ay in food protection. 

Les s  tangibly , but not less importantly , the 
Confe rence opened and s trengthened channels of 
couununication among agenc ies , officials , and experts in 
the d iverse countries of the Americas . The des ire of the 
inte rnational agenc ies to further the causes of food 
p ro te ct ion in the Americas was readily apparent and 
cont r ibuted s ignificantly to the achievements of the 
Confe renc e . 
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COMMENTS AND CONCLUSIONS 

The strong consensus among all Conference partic ipants 
on each issue , and on the actions required to addres s  
them , re inforces the Committee ' s  belief that the problems 
and needs were appropriately identified by the 
Conference . The Action Plan comprehens ively and 
appropriately addresses these problems and needs , and was 
deemed feasible by the participants despite the great 
divers ity in backgrounds , needs , and resources among the 
36  countries of the Region . In agreement with the 
Conference ' s  conclus ions about the inadequacy of food 
control infras tructure , and problems with laboratories 
and other support facilities within the Region , the 
Committee specifically emphasizes the urgent need for 
development and funding of a regional initiative as 
proposed in the Action Plan to improve human resource 
development , technical capabilities , research , 
information exchange , consumer education , institutional 
support , and periodic program evaluation . 

The Committee is convinced that the rationale behind 
the Action Plan is sound , and that its unanimous adoption 
by country representatives is fully j ustified . The 
Committee is  also convinced that prompt and effective 
implementation of the Plan and consequent progress toward 
food protection in the Americas depends on cooperative 
interactions among the countries and on initiatives still  
to  be taken by the countries , themselves . The leadership 
and technical support capabil ities provided by PAHO and 
FAO should be utilized and augmented by the technical 
resources available through the food protection agencies 
of the United States and Canada . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


2 

Introduction and Background 

THE CONFERENCE AGENDA 

The Conference agenda dealt with food safety and 
c onsumer protection issues , including microb ial 
c ontamination , pestic ide res idues , other food 
c ontaminants ( such as mycotoxins ) ,  additives , food 
process ing practices , label ing , and commerc ial fraud . In 
examining issues of trade , the Committee focused on 
nontariff trade barriers , food s tandards , and recurrent 
p roblems in the food trade . 

Current national programs for ensuring qual ity and 
s afety of foods were examined for their adequacy , qual ity 
protection during pro.duction , harvesting , proces s ing , 
s torage and dis tribution , provis ion of extens ion and 
advisory services , introduction of good pest control 
p ractices , and for their capability to deal with is sues 
relating to the export of foods . Agains t this  technical 
b ackground , participants examined pol icies and 
s trategies , legislation , regulation , food control 
infras tructure , and interminis terial and international 
cooperation . 

A maj or focus of the Conference concerned strategies 
for improvement of food control . Top ics reviewed 
included development of the infrastructures , legislation , 
appropriate technologies for improved food handl ing , 
community partic ipation , intercountry cooperation , 
informat ion exchange , and appropriate education and 
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training of personnel . These discuss ions culminated in 
recommendations compris ing a five -year , $ 2 5  mill ion 
Action Plan . 

NATURE AND MAGNITUDE OF THE PROBLEMS 

Trade 

In 1985  the United S tates alone imported more than 
$8 . 5  bill

'
ion worth of foods from the countries of the 

Americas . In the same year , the Uni ted States detained 
2 , 450 food shipments from these countries involving more 
than 51 thousand metric tons of food valued at $72  
mill ion ( FDA , 1986) . Of these actions , 3 3 %  involved 
rej ections because of mycotoxins (natural toxicants ) ;  26% 
were due to filth ;  and problems with label ing , chemical 
contamination , microb iological contamination , and other 
unsafe practices and conditions accounted for the 
remainder . 

Failure to meet  food safety standards is equally 
s ignificant for domestic trade . Recalls often occur in 
response to an outbreak , consumer complaints , or 
governmental inspections . Whatever the reason , recall is 
expens ive . In Canada , for example , 272 recalls  of food 
worth $403 , 6 31  were ordered between April 1982  and March 
1983 . During the same period , 3 3  products worth more 
than $205 , 785  were se ized . The time spent by the 
government in making these recalls amounted to about 
one - third the cost of the products , for another $200 , 000 
( Todd , 1984) . 

As the lack of harmonization between various 
international food s tandards can create nontariff trade 
barriers , the work of the Joint FAO/WHO Codex 
Al imentarius Commiss ion in developing worldwide food 
s tandards and codes of practice assumes great 
importance . Most  countries of the Region are members of 
the Codex Al imentarius Commission .  Notwithstanding , 
fai lure to adhere to recognized food standards and the 
resulting attempts to sell  foods of inferior qual i ty are 
the primary causes of food detention or rej ection within 
the Region . Rej ections and detentions in the food trade 
will continue until common standards are accepted by all 
nations , and the food indus try , trade and national 
authorities ensure that foods do , in fact , conform to 
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these s tandards . Better util ization and enforcement of  
Codex standards is  the recommended approach . 

Public Health 

The magnitude of the problem of foodborne diseases ,  
especially diarrheal diseases , is not known with any 
accuracy . In many countries surveillance of foodborne 
disease is  pass ive and depends on voluntary reporting . 
I t  is  generally accepted that the true inc idence of 
foodborne disease is underreported and that economic 
losses may be underestimated (Archer , 198 5 ) . Studies 
suggest  that the ratio of actual to reported cases varies 
between 25  and 100 to 1 ( Todd , 1984) . 

Recent estimates indicate that at least 24 mill ion and 
perhaps as many as 81  million cases of foodborne diarrhea 
occur in the United S tates each year (Archer , 1 9 8 5 ) . The 
economic impact of foodborne diseases in the United 
S tates alone has been estimated to range from $ 1  to $10 
b i l l ion annually ( Todd ,  1984) . This figure includes 
direct medical costs , lost wages and productivity , and 
indus try loss through embargo , voluntary des truction , and 
recal l . Salmonellae appear to be respons ible for great 
losses , estimated at between $ 7 74 mill ion and $1 , 200 
mil lion annually ( Todd ,  1984) . 

Systematic attempts at isolation and identification of 
the etiologic agents of foodborne illnes s  in developing 
areas is at least as scattered and incomplete as the 
reporting of the outbreaks themselves . The few published 
s tudies tend to focus on the common occurrence of 
enteropathogenic Escherichia col i , S taphylococcus aureus , 
C l o s tridium welchii , and Bac illus cereus . But it  is 
probable that these seem prominent , not only because they 
do occur widely , but also because they are the species 
mos t  often looked for . The study by J iwa et al . ,  ( 19 8 1 )  
on food and water in an Ethiop ian community suggests that 
in fact a very broad spectrum of enterotoxigenic 
o rganisms actually occurs . Even these scanty data make 
c le ar that the firs t priority mus t not be particular 
e t iologic agents , but rather control measures to 
e liminate all contamination . 

Contaminated food and water are maj or factors in the 
high prevalence of infant diarrhea in the Americas . Even 
�hen not fatal , diarrhea precipitates or severely 
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exacerbates malnutrition ( Black et al . ,  1983 ; Chen , 
1 9 8 3 ) . In 35 , 000 cases s tudied , 56%  of the deaths due to 
malnutrition were caused by diarrhea and measles ( Puffer 
& Serrano , 1 9 7 3 ) . For the develop ing countries 
( exclus ive of China) , it  has been estimated that 10 
children under the age of 5 years die from diarrhea every 
minute of every day of the year ( Snyder and Merson , 
1982 ) . 

Nondiarrheal foodborne diseases also represent 
important problems . These range from intoxications to 
viral , microbial , and paras itic infections . Some of 
these manifest as acute illnesses with high death rates . 
Others appear as chronic diseases and disabil ities , 
resulting in decreased productivity . The costs of 
treatment associated with foodborne diseases and the 
losses of productivity and earnings resulting from 
foodborne - disease related morb idity and mortal ity impose 
economic and health burdens on all countries . 

According to WHO ( 1984) , approximately 500 mill ion 
people travel as tourists every year , and more than 50% 
of them experience diarrhea . From 20% to 50% of these 
cases are caused by enterotoxigenic Escherichia � .  
Rotavirus , and other infectious agents transmitted 
through contaminated food and water (WHO/FAO , 1984) . 

Adherence to good food handling practices and improved 
util ization and enforcement of international s tandards 
through effective food control systems can provide 
enhanced consumer protection . 

Finally , the presence of chemical contaminants such as 
arsenic , lead , mercury , cadmium , PCBs , dioxins , 
mycotoxins , and drug res idues in foods is  of increas ing 
concern for the public health in all countries involved 
in international trade . However , many of these  
subs tances are of environmental origin and beyond the 
direct control of the food producer or manufacturer 
(Haworth , 198 3 ) . 

OBJECTIVES OF THE CONFERENCE 

Inadequate food safety and qual ity problems can exert 
maj or impacts on international trade in food and on the 
health s tatus of populations . G iven the importance of 
these impacts , there was a need for a consensus statement 
that would stimulate appropriate actions by pol icymakers .  
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The overall obj ective of the Conference , therefore , was 
to develop recommendations of direct , practical value 
that the participants and the ir governments can use to 
accelerate progress  in food protection act ivities in both 
pub l ic and private sectors . 

The spec ific obj ectives were : 

o to initiate closer and more effect ive communication 
among all countries in the Region on matters relating to 
food safety and qual ity ; 

o to establish priorities and develop recommendations 
to fos ter cooperation toward improving food protection 
act ivities in all countries of the Region ; 

o to improve collection and dissemination of 
appropriate data concerned with food control , food 
regulations , food contamination and public health 
problems , including epidemiological data ; and 

o to identify and implement ways to educate and train 
individuals  in food control procedures .  

S trategies for improvement in food control are 
expected to include : 

o legislation and infras tructure development ; 
o increased community partic ipation ; 
o improved intercountry cooperation ; 
o better means of information exchange ; 
o ident ification of technologies most  appropriate for 

e ach level of production , proces s ing and distribution ; and 
o enhanced education and training programs . 

The Committee recognized that to be useful , the 
Conference partic ipants ' efforts had to extend beyond 
de fining the s tate of the art ; to explore what is 
prac t ical and feas ible ; and to take into account national 
s imilarities and differences as we ll  as regional needs. 
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Findings and Recommendations 

FOOD HAZARDS AND HEALTH ISSUES 

A safe , nutritious , and adequate food supply depends 
on keeping food hazards as low as feas ible , and at or 
below levels cons is tent with other contemporary 
environmental risks . As emphasized in the Proceedings , 
no country of the Region produces completely rel iable 
s tatistics on the inc idence of foodborne diseases . To 
the extent such s tatistics  even exist , they reflect gross  
underreporting . In Latin America and the Caribbean there 
are particularly grave shortcomings in the nature , 
amount , and qual ity of available data . The available 
data strongly suggest  several broad conclus ions : 

o The inc idence and severity of foodborne illness  
directly reflect the shortcomings in a system for food 
protection . Where effective components exist , overall 
inc idence and risks of foodborne illness  are low , but 
never absent ; 

o Even when effective , commerc ial food control 
procedures are in effect ,  foodborne illness still occurs 
as a result of careless handl ing in the home ; and 

o Spec ific patterns of foodborne illness vary in 
different areas , and over time , but the overall ranking 
of the maj or categories of risks remains generally the 
same . 

30 
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These risk categories identified in the Proceedings 
are , in order of importance : 

0 risks from microbiological hazards 
risks from natural toxicants and environmental 0 

contaminants 
o risks from the improper use of pestic ide s  and food 

additives 

All of these risk categories are adversely influenced 
by poor nutritional status . 

Foodborne diseases are of maj or importance throughout 
the world . Of the approximately 4 . 6  mill ion deaths among 
children under five years old in Asia ( excluding China) , 
Africa , and Latin America in 1980 , more than a third were 
associated with diarrhea due to bacterial or viral 
infections , usually in comb ination with malnutrition 
( Snyder and Merson , 1982 ) . Such infections are acquired 
from contaminated food and water , unsanitary l iving 
conditions , and poor personal hygiene . 

Natural toxicants are produced and cons is tently 
encountered throughout the food chain . In more developed 
soc ieties , they are usually a minor hazard because they 
are reduced by monitoring or selective breeding , removed 
by process ing , avoided by an educated public , or 
minimized by dilution in a balanced and varied diet . 
Thus , alert regulatory agenc ies detect toxins such as 
aflatoxin and remove the ir sources from the market .  But 
where one or more of the components of food protection 
are miss ing or ineffective , the hazards from toxicants 
become greater . 

Risks from the improper use of pestic ides or food 
addit ives are never absent , and mus t continuously be 
appraised . I f  efforts were made to avo id them 
completely , the result would be to substitute much larger 
risks of foodborne illness , increased costs , or 
shortages . The safe use of food additives and pestic ides 
lies in careful regulation , adequate monitoring by 
regulatory agenc ies , and appl ication by well - trained 
persons in agriculture and indus try who recognize fully 
the need for disc ipl ined self- regulation . Uninformed or 
careless use can raise these normally low risks to maj or 
hazards in specific c ircums tances . 

Effective reduction of these risks thus depends on : 
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o public health monitoring sufficient to establ ish 
specific priorities ; 

o an effective system of food control , including the 
necessary legislation , regulation , training , and 
enforcement ; 

o personnel in agriculture and industry trained and 
motivated to make the food protection system largely 
self- regulatory and - enforcing ; and 

o an educated public that demands qual ity and safety 
and effectively plays an essential role in proper food 
handling in the home . 

In summary , education , improvement in the economic 
condition of the c itizens in any area , the provis ion of 
potable water , elimination of unsanitary l iving 
conditions , the teaching of good personal hygiene , and 
providing a sanitary environment would go far toward 
achieving the overall obj ectives of this report . 

FOOD CONTROL SYSTEMS 

A country ' s food control program has the dual 
obj ective of ensuring the safety of food supplies , 
thereby protecting the health of its people , and of 
ensuring fair trade practices in foods , thus avoiding 
economic losses to the country and consumers and 
promoting food safety and trade . Confronted by a variety 
of problems , national governments must es tablish 
realistic priorities and attainable obj ectives within the 
context of their own soc ial , economic and political 
real ities . Each country mus t  choose its own path in 
develop ing and applying food protection programs . What 
is  appropriate in one country may not apply in another 
because of differences in their stages of development , 
s ize , availabil ity of human or financ ial resources , 
social organization or cultural determinants ,  and the 
nature and magnitude of the specific threats to food 
safety and economic interests . 

No country by itself can meet all the requirements of 
a fully effective food protection and control program . 
International cooperation is needed . Existing national 
and international food protection programs require 
s trengthening and periodic reorientation to adapt to 
changing priorities and advances in knowledge and 
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technology . All this requires a broad national 
commitment . Thus , a system for food protection must 
depend on government commitment , and cons ist of a bas ic 
legal framework , an infrastructure of essential 
components , and an economic , political and soc ial climate 
that permits and demands the success of the system . 
Thes e  are discussed in the following paragraphs . 

The Legal Basis : Legislation and Regulation 

Legislation 

Effective food legislation establishes the maj or goals 
of food protection , including food safety , and such 
critical qual ity aspects as nutritive value , 
informational content and accuracy of label ing , and 
protection against fraud . I t  as s igns respons ibility and 
authority to appropriate government agenc ies to pursue 
these goals and defines the extent of the ir authority . 
I t  confers the power to carry out the intent of the law 
by authoriz ing the issuance of detailed regulations and 
food s tandards , and the es tablishment of adequate 
s e rvices and provis ions for effective inspection , 
monitoring , and enforcement , including prosecution and 
p enalties for violations . National food control laws 
should not contain details subj ect to frequent amendment 
because of changing technology and sc ientific advances . 
Thus , legislation which changes slowly , should be 
uncoupled from regulations , which may require rapid 
adj us tment to reflect new sc ientific findings . 
Nonetheless , food legis lation mus t itself be flexible , 
and should permit regulations to adapt readily to new 
problems , or to advances in knowledge or technology . 

To encourage the government to speak with one voice 
c oncerning food control pol icy , a national s trategy mus t 
be  des igned for the purpose . When respons ibil ities for 
food control mus t be divided , as may occur between the 
minis tries of agriculture , health , and commerce , for 
example , the bas ic food laws should provide for effective 
interministerial coordination . A unified national 
adminis tration can be more effective and economical than 
divided respons ib ility or fragmentation through separate 
regional spheres of respons ibility .  Regional and local 
autho r i ties will , however , often play key roles in 
inspe c t ion and enforcement . 
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In many countries of the Region food laws are obsolete 
or incomplete and need to be adapted or improved . For 
this , the FAO/WHO model food law is a useful guide ( FAO , 
1976 ) . 

Regulations 

Food laws require elaboration and focus through 
regulations that : 

o provide further definition of the intent of the 
laws ; 

o establish standards for food compos ition and 
qual ity ; 

o require sound hygienic practices in production ,  
process ing , transportation , storage , distribution , 
preparation , and sale of food ; 

o prescribe safe conditions for the use of food 
additives , packaging , components , and pesticides ; 

o ensure safe use of processes , such as retorting or 
irradiat ion ; 

o require truthful and informative label ing ; 
o establ ish procedures for inspection , monitoring , 

food analys is , and administrat ion ; and 
o provide clear guidance on requirements , flexibil ity 

for quick response , and easy amendment to cope with 
change . 

Those aspects of the regulations that deal with food 
s tandards , codes of sanitation and good manufacturing 
practices ( GMPs ) , regulations for the safe use of 
additives , packaging components , pesticides , and certain 
process ing and label ing requirements should reflect both 
national needs and international standards . The Codex 
Al imentarius provides a broad and increas ingly useful 
base of international agreement on food standards and 
codes of practice . 

Jo int expert committees established by FAO and WHO 
evaluate the safety of food additives and pesticide 
res idues . A committee for food irradiation is sponsored 
by FAO , the International Atomic Energy Agency ( IAEA) , 
and WHO . From these committees , which act as advisory 
bodies of the Codex Al imentarius Commiss ion , has come a 
set of conclus ions and recommendations on these topics 
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( FAO/WHO , 1985a , b ; FAO/IAEA/WHO , 1985) . Wherever 
poss ible , the ir incorporation into national regulations 
not only utilizes a base of expertise unavailable within 
any s ingle country , but goes far toward removing 
nontariff barriers to trade . The recommendations of the 
Codex Al imentarius can therefore be particularly helpful 
in the use of these resources in the Americas Region . 

Virtually every maj or decis ion reached in framing 
regulations requires that a balance be s truck between 
deal ing effectively with a s ignificant problem , avoiding 
an undue burden on agriculture or industry with 
potentially adverse consequences to the food supply , and 
making good use of the resources available for monitoring 
and enforcement to provide for food safety and consumer 
protection .  What happens to food in the home may be at 
least as important as any factors earlier in the food 
chain . Therefore , the active and informed partic ipation 
of the population is needed if regulations are to be 
effect ive . 

Infrastructure : Inspection , Monitoring , and Enforcement 

The purpose of a surve illance - compliance program is to 
ensure that food is  safe and uncontaminated , that it 
complies with appl icable standards and regulations , and 
that it is truthfully and adequately labeled or presented 
so  that it  meets the legitimate expectations of the 
purchaser . 

Inspect ion 

The two princ ipal functions of a food inspector are : 

o inspection of facilities , food process ing , and 
finished products princ ipally for compl iance with 
s anitary regulations and good manufacturing practices ; and 

o collection of s amples for laboratory examination . 

Inspectors must  be well - trained , impartial , and 
pro tected from threats and corruption .  Thus , they mus t 
rece ive adequate pay , professional recognition , and 
competent and supportive supervis ion .  The ir activities 
mus t be we ll planned , coordinated , nondupl icative and 
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flexible , and priorities must be as s igned in  the 
interests of cos t - effectiveness . Their performance mus t 
be · cons istent with national and international s tandards . 

Inspections of sanitation in food process ing and 
distribution facil ities as well  as . monitoring , i . e .  
sampl ing and analys is of foods , are essential to correct 
weak l inks in the system . Thus , they not only protect 
the public health , but help shield law - observant 
producers against substandard or unethical competition . 

Analytical Services 

Services for chemical and microbiological analyses of 
food should be developed and operated in close 
cooperation with inspectors . Every food control system 
needs a tiered approach to food analys is , emphas iz ing 
s imple , rel iable methods for field use that addres s  the 
mos t  common and serious needs . More complex problems 
should be referred to regional , national , or 
international facilities . In all cases , the equipment 
and personnel skills must be tailored to the country ' s  
needs and resources . Equipment that is overly elaborate 
for its purpose is not only difficult to maintain but 
also is  an inexcusable was te of scarce resources .  
Collaborative use of laboratories , including all 
governmental , academic , and industrial facilities , should 
be encouraged and formal agreements reached . Analytical 
methods mus t conform to international s tandards to assure 
the credibility of results . 

Quality assurance and control activities of the food 
industry , including individual firms and trade 
assoc iations should play a critical role . When 
effective , these services provide far more complete 
coverage than those that could be provided by any 
governmental food control system . Located at the 
process ing s ite , they should detect problems early when 
they are small and when correction is easier . The ir 
other very useful roles include employee training , and 
increas ing the general awareness of regulatory 
requirements . 

A maj or need throughout the Region is for improved 
training programs , particularly for field inspectors and 
bench analys ts . When these are lacking , the small cadre 
of personnel with adequate technical training may be 
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catapulted prematurely o r  inappropriately into 
adminis trative pos itions , leaving the field and the bench 
without the needed skilled personnel . 

Enforcement 

Procedures for enforcement and the authority , skills , 
resources , integrity , and accountability to make them 
work represent another essential component of any food 
control system . A food control agency ' s  princ ipal means 
for obtaining compliance should be through publicity ,  
education , and training in which governmental , academic , 
and industrial sectors partic ipate . Both prosecution and 
penalties for violators are necessary components . 
Because the emphas is should be placed on deterrence , 
involuntary compliance with the regulatory laws must be 
effective to be credible , and credible to be effective . 
Broad governmental and societal support is required ( see 
below) . 

A maj or need for adequate enforcement is good 
communication , both internally among the components of 
the national food control sys tem , and internationally 
with o ther systems and agenc ies . International 
communication is vital if those directly concerned are to 
learn of developing problems and of emerging solutions . 
An i ssue of particular concern can be the interception of  
food shipments previous ly rej ected at  one national border 
and sent on to some other country . Rapid and effective 
communication between national food control sys tems 
serves all these needs . 

Economic ,  Political , and Soc ial Factors 

A nation ' s  food control sys tem mus t match in scope and 
focus the critical needs of the society . These will 
evolve with improving standards of public health , with 
growth in economic development , indus trial ization , 
urbanization , consumer purchas ing power , the country ' s  
role in international trade , and with changes in 
virtual ly every other maj or facet of soc ial and economic 
p rogress .  I f  a maj or public health need in a country is 
a hygienic drinking water supply , or if many members of 
the population are outside the market economy , other 
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urgent needs will take precedence over pursuing trace 
amounts of a contaminant , or ensuring the proper order in 
which ingredients are listed on the label of a food that 
few can afford to buy . 

In any nation , a continually shifting balance will 
need to be struck between changing needs and the 
resources necessary to meet  them . Maintaining that 
proper balance will require a public with the education 
and economic power to demand and support an effective 
system for ensuring a safe food supply , and a government 
respons ive to that demand through adequate legislation , 
regulation , inspection , monitoring , and enforcement . 

Further ,  agricultural organizations and the food 
industry must also become maj or participants in efforts 
to ensure effective food protection . Although mos t  
des irable , governmental systems of food control can never 
hope to affect directly more than a small and superficial 
portion of a nation ' s food supply . In addition to the 
work of the essential government regulatory agenc ies , 
close attention must therefore be paid by consumers to 
the handl ing of food in the home . Their education thus 
becomes an essential component of food control . In the 
las t analys is , the effectiveness  of a food protection 
sys tem depends upon general public awareness  and a broad 
national commitment . 

Many countries of the region do not yet have clearly 
defined and articulated national food control polic ies . 
As a result , fragmentation of efforts by various 
government agenc ies and departments is common . Even 
within governments there may be some nonregulatory 
agenc ies that exert powerful effects on food control , 
i . e .  national planning agenc ies , treasury , and export 
agenc ies . Key parts of that commitment are competent and 
conscientious performance by the producers and processors 
of food to meet es tablished laws and regulations , as well 
as additional industrial requirements , and an informed 
consuming public that demands such performance . 

IMPROVED FOOD HANDLING AND GOOD MANUFACTURING PRACTICES 

Developing countries of the Region tend to be 
primarily producers of fresh , unprocessed , raw food 
materials for direct consumption and process ing . One of 
the characteristics of the food industry in the Americas 
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is its  fragmentation into many small - or medium- s ized 
firms . Many of these firms lack the capital , facilities , 
equipment , methods , and trained personnel to exerc ise 
effective process ing and quality control . Furthermore , 
problems of sanitation during food production , 
processing , s torage , and distribution often receive 
inadequate attention . Adequate s torage fac i l ities are 
frequently lacking , and the procedures and mechanisms for 
the transportation and distribution of food are often 
deficient . 

The amounts of food available to distributors and to 
consumers are further decreased by large food losses 
resulting from contamination by rodents , insects , 
microorganisms , and other causes or vectors of spo ilage 
and disease as well  as from mechanical damage and 
chemical changes during production , proces s ing , s torage , 
and distribution . In short , the infrastructures and 
expertise necessary for proper quality control of foods 
at all points in the chain of production , process ing , 
storage , and distribution are frequently lacking or do 
not function effectively in many countries . Food losses 
due to defective harvesting , s torage , transportation , 
handl ing , and process ing can in some cases amount to 50% 
of production ( PAHO/WHO , 1982 ) . 

Many small - and medium- s ized firms lack up - to - date 
technologies . Their principal problems with implementing 
proper food control measures are traceable to process ing 
equipment , caus ing great difficul ties with assuring the 
qual ity of their products . In some cases , imported 
technologies , processes and equipment are util ized with 
no e ffort to adapt them to the appropriate scale or to 
the cultural , soc ioeconomic , cl imatic , and sanitary 
conditions of a particular country . Only rarely are 
processes or process ing equipment purposefully adapted to 
improve and optimize local technologies . Too few local 
firms make the capital investments needed for sufficient 
improvements in equipment , nor do they maintain adequate 
sanitary conditions at food process ing facil ities . 

Much food is distributed through small outlets , 
e specially street vendors . The food safety problems 
characteriz ing sale of cooked or prepared food through 
s treet vendors rece ived cons iderable attention at the 
Conference . The number of street vendors has increased 
enormously , due in large part to the migrat ion of 
populations to urban areas and changing food habits . 
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This increase poses maj or problems for the public health , 
and its economic and social significance and impacts are 
j us t  beginning to be appreciated . 

Government inspection does not release food 
manufacturers from their social respons ibility to produce 
and distribute good quality foods . Although an effective 
governmental s tructure for food control is essential to 
achieve an acceptable level of food safety , good 
manufac turing practices should prevail with or without 
government inspection . The private and public sectors 
engaged in produc ing , process ing , s toring , and 
distributing foods can greatly assist  government food 
control agencies and consumers by assuring the qual ity of 
the ir operations and products . The success of the 
Conference - generated recommendations that follow will be 
fully dependent on the commitment of all involved 
parties , including industry , governments ,  and the 
academic community . S ignificant health , economic ,  and 
social benefits can be realized through the adoption and 
implementation of good food manufacturing and handling 
practices . 

Key needs identified at the Conference and described 
in the Proceedings include : 

o the provis ion of technical ass istance for the 
development of good food manufacturing practices and 
quality control throughout the food process ing and 
handl ing chain ; 

o the establishment or s trengthening of educational 
programs in good manufacturing practice directed at key 
employees of food process ing and food handling 
es tablishments ; and 

o the provision of funding for essential food 
protection activities . 

The emerging impacts of novel technologies such as 
improved s torage techniques ( i . e .  controlled atmosphere 
s torage ) , improved preservation techniques ( i . e .  aseptic 
packaging) , and the advances in b iotechnology on food 
handl ing and manufacturing also received attention . 

RECURRING PROBLEMS IN INTERNATIONAL TRADE OF FOODS 

Food s tandards can promote or inhibit intercountry 
trade in foods . Developing countries may be hard pressed 
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to bear the costs involved in upgrading their industrial 
and food regulation s tructures to meet s tandards of 
importing countries , particularly at a time of 
deteriorating prices for agricultural commodities on the 
world market . I t  is common practice for developing 
countries to apply the more stringent international 
standards of importing countries only to products 
destined for export , and not necessarily to those for 
their own domestic market .  This causes many problems of 
quality assurance for both export and domestic products . 
Lack of harmonization of s tandards among food importing 
and exporting countries makes it necessary for exporters 
to meet  a variety of s tandards , with resultant increases 
in costs . In some ins tances , importing countries may 
impose higher s tandards on food products exported to them 
than they require of their own domestic industry . This 
may represent a nontariff barrier to trade and hence , may 
be a violation of the General Agreement on Tariffs and 
Trade ( GATT) . 

On the other hand , s tandards to control contaminants 
in foods may be so s tringent that they are technically 
achievable by developing countries only at costs 
cons iderably in excess of the potential public health 
bene fits that may ensue . Excess ive concerns about very 
low levels of contaminants that are not fully j ustifiable 
on public health grounds may , therefore , unnecessarily 
impede international trade in foods . 

Alleviation of these recurring problems requires 
s everal corrective actions , both technical and 
financ ial . Widespread acceptance of and adherence to 
international standards for foods , as negotiated and 
developed by the Codex Alimentarius Commiss ion , would 
reas sure importers about the qual ity and safety of foods 
they import and at the same time protect exporters from 
the need to adhere to a variety of different s tandards . 
Industrialized countries of  the Americas , in cooperation 
with international agencies , such as PAHO and FAO , could 
do much to ass i s t  the ir develop ing - country ne ighbors with 
technical ass is tance in upgrading their legislative and 
regulatory infras tructures necessary for adequate food 
protection . They could provide timely information on new 
methods of food analys is and on o ther technical aspects 
o f  food control , and provide information needed to ensure 
that food shipments are not refused entry into the 
industrially advanced countries . Mul tinational food 
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companies could ass is t  national governments and 
international agencies in helping the food industry in 
developing countries to upgrade its technological 
capabilities and levels of performance . Means of 
providing financial ass i stance necessary to effect these 
improvements should be examined by international 
financial institutions , such as the World Bank and the 
Inter -American Development Bank . 

INTERNATIONAL FOOD STANDARDS AND TRADE 

International standards play increas ingly important 
roles in expediting intercountry trade in foods . 
Respons ibility for the development of uniform , 
internationally accepted s tandards to faci l i tate the 
international movement of foods falls on the Codex 
Alimentarius Commiss ion and its subsidiary bodies . The 
Codex Commi s s ion , a j oint initiat ive of FAO and WHO , has 
two maj or obj ectives : protection of the health and 
economic interes ts of consumers on a global scale and 
reduction of nontariff barriers to trade in foods . 

These obj ectives are accomplished by negotiating 
international agreements on such matters as food 
labeling , compos ition ,  permitted food addit ives , 
allowable maximum levels of pestic ide residues , and codes 
of hygienic and technological practice . Each member 
country is  required to allow products mee ting accepted 
Codex standards w to be distributed freely . . .  within its 
territorial j urisdiction . w Conversely , wThe country will 
also ensure that produc ts not complying with the standard 
will not be permi tted to be distributed under the name 
and description laid down in the standard . w  Enforcement 
of Codex standards is not carried out by the Commiss ion , 
which has no enforcement capability ,  but by individual 
member governments .  

International s tandards provide national food control 
authorities and the food indus try with the information 
necessary to ensure that foods moving in international 
commerce are safe and that consumers are not mis led as to 
the character , compos i tion , value , quanti ty or merit  of 
those foods . Nat ional acceptance and application of 
international s tandards are keys to improving 
intercountry trade in foods . As described on pages 3 3 - 3 8 
and in the Proceedings , many shipments of food from 
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develop ing countries are now rej ected by importing 
countries because they do not comply with s tandards or 
codes of practice such as those concerning pesticide 
res idues , filth and extraneous matter , or acceptable 
hygienic practice . Furthermore , acceptance of the 
s tandards and their enforcement by food exporting 
countries also increases the efficiency with which they 
can produce , s tore and distribute foods , thus providing 
additional economic incentives for use of the standards . 

More international s tandardization of foods is 
required . For this to occur , countries must increase 
the ir participation in the work of the Codex Al imentarius 
Commis s ion ,  and their acceptance of and adherence to its 
standards and codes . A special obl igation in this 
respect lies with industrialized countries . 
International agencies such as PAHO and FAO can provide 
valuable technical assistance to developing countries to 
help them adopt and implement Codex s tandards . The Codex 
Coordinating Committee for Latin America and the 
Caribbean plays a vital role in harmoniz ing food 
regulations in the Region . For its part , the food 
indus try should be encouraged to include Codex s tandards 
and codes in commerc ial contracts between buyers and 
sellers . 

INTERCOUNTRY AND REGIONAL COOPERATION IN FOOD PROTECTION 

The Region is characterized by extreme divers ity in 
development and application of food protection 
activities . At one end of the spectrum , some countries 
with highly developed economies have effective food 
protection programs that provide reasonable assurance 
against unsafe and fraudulent foods . On the other hand , 
many developing countries in the Region are s truggl ing to 
provide services of all types to the ir populations , 
inc luding necessary food protect ion . 

Many countries in the Americas do no t have sufficient 
h�an and financ ial resources to embark on extens ive 
proj ects to seek comprehens ive solutions to the ir food 
control problems . Indeed , no country can by itself meet 
a11 the requirements for ful ly effective food 
pro tection . International cooperation is needed . To 
actt ieve meaningful , sus tained long- term solutions to the 
c omplex interrelated problems that impede food control in 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


44 

the Region , the use of existing resources must be 
optimized through intercountry and regional cooperation . 

For maximum effectiveness , there must be cooperation 
between the national governments of industrialized and 
developing countries of the Americas ; international 
agenc ies such as PAHO and FAO ; the food industry and 
other private sector groups ; industrialized country donor 
agenc ies [U . S .  Agency for International Development 
(USAID ) ,  Canadian International Development 
Adminis tration ( CIDA) , International Development Research 
Center ( IDRC ) , etc . ] ;  and international financial 
ins t i tutions such as the World Bank and the 
Inter-American Development Bank ( IDB) . Use should also 
be made of various existing regional or global 
mechanisms , i . e .  the regional Codex Al imentarius 
Coordinating Committee for Latin America and the 
Caribbean . 

Intercountry and regional cooperation in food control 
is required in the following areas : manpower training 
and development , technical support and advisory services , 
information exchange and consumer information , research , 
institutional support ,  and periodic evaluation . In 
developing cooperative programs in these areas , full use 
should be made of existing instruments of cooperation , 
such as the collaborative centers programs of FAO and 
PAHO , b ilateral agreements between countries , and the 
work of the regional Codex Coordinating Committee . 
However ,  additional resources mus t be provided to attain 
adequate levels of food protection in the Region at a 
rate necessary to deal effectively with existing and 
emerging problems . 

INFORMATION RETRIEVAL AND EXCHANGE 

Food safety in the Americas requires effective and 
timely communication of relevant information among 
countries . The rapid advances in computing and 
telecommunications technology are providing new 
opportunities to support many aspects of the needed food 
protection initiatives . Information obtained by national 
governments in the course of the ir food control 
activities is  often of value to other countries . For 
example , food shipments that have been refused entry into 
a country because they do not meet qual i ty or safety 
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requirements are often sent to other countries in the 
hope that they will  s l ip through the national 
surve illance network . 

Food control agenc ies generate large amounts of data 
that form the bas i s  for monitoring the qual i ty of 
national food suppl ies . Some countries have informal 
mechanisms whereby they routinely notify each other of 
such problems . I t  is difficult to keep track of 
contaminated food shipments and to identify ships and 
airplanes carrying such food . A rapid and reliable 
informat ion network for this purpose does not yet exi s t . 
Successful rapid communication systems are in operation 
for other purposes , as for example , the airl ine ticket 
information process ing ( SITA , Soc iete Internationale de 
Telecommunications Aeronautiques - - a computer ized/ 
satel l i te -based sys tem connecting al l the countries of 
the Americas ) . A s imilarly effective system is  needed 
for the rapid exchange of food safety information . 

Information obtained by one country on foodborne 
disease outbreaks and on actions to ban the use of a 
pestic ide or food addit ive may also be useful to other 
countries . International information exchange has 
tradit ionally been complicated by the divers ity of 
government polic ies , regulations and standards , 
administrative infrastructures , and resources available 
in different countries as well as by the divers i ty of the 
information required . The Committee recognizes  that the 
development of a pract ical and useful food protection 
information system will  require careful cons ideration of  
the needs and resources  of the countries involved .  All 
practical alternatives should first be cons idered ,  and 
the sys tem should be based on mutually agreed upon 
priorities and resource commitments . 

EDUCATION AND TRAINING 

At the Conference , education and training were 
IDentioned in almost every presentation , working paper , 
artd task force report . Although training programs are 
conducted in most countries of the Region , the ir 
f�equency , intens ity ,  and focus vary cons iderably . The 
Jcey to an integrated , meaningful , and effective food 
p �otection program for the Americas is the development of 
�e 11 planned , organized , and implemented education and 
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training programs in every country of the Region , and a 
s trong and aggress ive commitment to such programs . 

Conference partic ipants agreed that education and 
training programs must be developed to increase 
knowledge , competence , and ski lls in three important 
areas : 

o prevention of foodborne diseases ; 
o food handling and good manufacturing practices ; and 
o analys is  and inspection . 

For programs to be effective , they must be 
specifically des igned for those involved in every 
of the food chain from production to consumption . 
target audiences include : 

o food pol icy makers 
o food producers 

phase 
These 

o food inspectors , food technologists , public health 
personnel , and epidemiologists 

o food processors and qual ity control personnel 
o chemi s ts , microb iologis ts , entomologists , and other 

biological sc ientists 
o food service and dis tribution personnel 
o food retailers and s treet vendors 
o educators , marketing personnel , and media 

profess ionals 
o consumers 

Other important groups that must rece ive training are 
those that deal with food protect ion during emergenc ies 
and disasters , and those involved with training the 
trainers . 

Spec ific programs developed for each of these group s 
should not only improve knowledge , competence and skills 
in food protection , but would also be significant factors 
toward reduc ing the overall inc idence of foodborne 
diseases . Information generated through these training 
ac tivities should help to further implementation of food 
protection legis lation , food qual ity control programs , 
and in the overall improvement of food handling and good 
manufac turing practices . 

Before any meaningful education and training programs 
can be designed , deve loped , and implemented ,  a thorough 
audience analys is and needs as sessment must be undertaken . 
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Vithout adequate p lanning , program development , and a 
coordination of efforts , any sustained training effort 
wil l  be very difficult ,  if not impos s ible to achieve . 
Careful cons ideration mus t be given to many factors 
including the following : 

o specific needs of the region and country ; 
o purposes and specific obj ectives of the training 

act ivity ; 
o nature of the audience and of the material be ing 

taught ; 
o training methods , financial resources , facilities , 

teaching aids , and curriculum models ; 
o time and frequency of the training activities ; 
o intere s t , enthus iasm , and abilities of the trainer 

and trainees ; and 
o evaluation of the training programs and fol low-up 

of the trainees .  

Educating the people of the countries in the Region is  
essential , but poses extens ive problems . To improve the 
chances of successfully dealing with the complex 
cons traints involved in develop ing these educational 
programs , Conference participants noted that 
international agencies will  need to ass i s t  by providing 
funds and experienced personnel . S trong support wil l  
als o  be required from the government and food 
profes s ionals of each country in the Region . 

All channels of communication should be used to 
fac i l itate development of high quality foods and 
effe c t ive food protection , education , and training 
programs . Accordingly , the Committee endorses the 
fol l owing recommendations of the Conference Task Force on 
Education and Training : 

o Annual or b i - annual conferences should be organized 
to encourage communication about training programs among 
food profess ionals in the Region . In this context , 
modern communication technologies for education and 
training should be explored and evaluated . FAO , PAHO , 
and WHO should be urged to coordinate activities and 
include support for regional education and training in 
their programs . 

o A cooperative clearing house should be organized 
for the collection , dis semination , and exchange of 
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educational and training materials and relevant 
scientific publications should be distributed to national 
institutions and laboratories for use in education and 
training programs . Also , food microb iologis ts should be 
called upon to assist in the development and 
dissemination of specific information on food protection . 

o S trong efforts should be made to ensure adequate 
compensation and attractive work conditions for food 
profess ionals to avoid loss of their expertise to other 
activities . 

RESEARCH NEEDS 

The Committee and the Conference were not charged 
with ,  nor were opportunities presented to address  
spec ifically the research needs on  food protec tion in  the 
Amer icas . However , the Conference participants 
repeatedly stressed the importance of identifying and 
setting priorities for such research needs and providing 
resources for meeting them . Moreover , the Conference 
emphas ized that all aspects of the food safety problem , 
including public health , food production , harvesting , 
s torage , process ing , qual ity control , and safety , have 
important research requirements . The Committee strongly 
endorses this  emphas is  and urges that the Academy seek 
support for a meeting to not only define spec ific 
research priorities but to also develop feas ible 
recommendations for the ir implementation . 
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Outcomes 

PROCEEDINGS OF THE CONFERENCE 

The Conference was characterized by a high level of 
pers onal interest and commitment by all partic ipants to 
the achievement of its obj ectives . This is  evidenced in 
its two important tangible products . The Conference 
Proceedings , pages 59 - 3 24 ,  contain commissioned papers on 
food hazards and health issues , food control 
infras tructures and mechanisms , recurring problems in 
international trade of foods , and international food 
s tandards and trade . There are also summaries of 
discus s ions of these papers ; working papers on 
legis lative and infrastructural needs for food control , 
food inspection , monitoring , and enforcement , improved 
food handling and good manufacturing practices , and on 
intercountry and regional cooperation ; task force papers 
on education and training and on information sys tems ; 
reports from the partic ipating international agenc ies ; 
and a summary of the country reports . The Action Plan 
( see below) developed at the Conference is reproduced on 
pages 5 - 15 .  

ACTION PLAN 

The Action Plan proposes the following specific 
measures : 

49 
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so 

o to update and unify national food laws under the 
auspices of intermini s terial cooperation and 
coordination , and universally accept and apply the Codex 
Alimentarius as rapidly and completely as poss ible ; 

o to prevent the transport to other countries of 
foods rej ected as unsafe at the border of an importing 
country ; 

o to es tablish or s trengthen interdisciplinary and 
interminis terial coordination of food regulation 
activities at the national level ; 

o to s trengthen national food control , monitoring and 
surveillance programs , food-handling sys tems , and 
laboratories ; 

o to des ignate regional reference laboratories to 
carry out highly specialized and costly analyses ; 

o to ass i s t  exporting countries by providing 
analytical monitoring and surveillance information upon 
request ; 

o to inform the food indus try and trade associations 
about problems and potential solutions and to involve 
them in the implementation of food protection activities ; 
and 

o to incorporate food safety into national food and 
nutri tion policies and programs . 

The Action Plan also calls upon PAHO and FAO to 
j o intly develop a more detailed regional program of 
act ion and to seek necessary resources for its 
implementation in keeping with i ts obj ectives . 

INTANGIBLE OUTCOMES 

Channels of communication were opened and .s trengthened 
within and between concerned country agencies and between 
officials and experts in the diverse countries of the 
Americas . The results are likely to be both immediate 
and long lasting . The Conference also offered 
opportunities for the International Agencies to explain 
the ir activities and to obtain increased cooperation . 
FAO , PAHO , United Nations Univers i ty (UNU) , and WHO 
rece ived s trong support for their Codex Al imentarius , 
food control , and fellowship and training program 
efforts . Workers in the hemisphere in disciplines and 
pos itions related to food safety , food qual i ty control ,  
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and food protection in the Americas in general rece ived 
encouragement and sugges tions to increase their 
effectiveness . 
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5 

Comments and Conclusions 

The findings described in the preceding sections are 
based on the reports and discuss ions of people with 
extens ive backgrounds in and firs t hand experience wi th 
the is sues from all countries of the Region . There was 
remarkable consensus on all issues and on the actions 
required to deal with them . The Committee is  satisfied 
that the problems and needs have been appropriately 
identified . More extens ive information and documentation 
are found in the Proceedings of the Conference , pages 
59 - 3 24 .  

The nature and magnitude of food protec tion problems 
in the Americas are recognized by those respons ible for 
the public health and safety of the food supply and for 
international trade of food in the countries of the 
region . The Conference served to bring these problems to 
the attention of a wider group , particularly pol icy 
makers , but its maj or task was to identify and recommend 
spec ific practical measures for dealing with them . 

This was not an easy task because of the great 
divers i ty in background , needs , and resources among the 
36  countries of the Region . Nevertheless , the Conference 
succeeded in developing and unanimously adopting an 
Action Plan that the Committee j udges to be 
comprehens ive , appropriate and feas ible , even within 
existing cons traints . This document takes into account 
the needs of countries with varying levels of 

52 

Copyr ight  © Nat iona l  Academy of  Sc iences.  A l l  r ights  reserved.

Food Protect ion in  the Amer icas
ht tp : / /www.nap.edu/cata log.php?record_ id=18912

http://www.nap.edu/catalog.php?record_id=18912


5 3  

sophistication regarding food safety and pro.tection , and 
can benefi t them all . 

The Action Plan ass igns respons ibility to PAHO and FAO 
for developing a regional action plan and for mob i l i z ing 
s ignificant additional resources for i ts implementat ion . 
However , the Action Plan places maj or respons ibility for 
improving food safety in the Americas directly on the 
individual countries , beginning with their need to set  
real is tic priorities , to  update and unify nat ional food 
laws , to accept and apply the food s tandards and 
recommendations of the Codex Alimentarius and other 
international s tandards , and to s trengthen their national 
food control , monitoring , surve illance , and food-handl ing 
sys tems . 

This will require greater than current levels of 
commitment by each of  the governments to improve food 
protection , to correct legislative and regulatory 
defic iencies , to improve coordination at national levels , 
to begin vigorous efforts to overcome the lack of trained 
personnel in the relevant sectors , and to improve 
laboratory fac i l i ties . 

Regulations and enforcement sys tems mus t encourage the 
food indus try and trade associations to play their 
important roles in food protection without disadvantage 
to those who comply . More effective commi tment among 
national regulatory agenc ies is also required to prevent 
movement of substandard foods between countries , 
particularly the sale of food shipments rejected within 
countries or at national borders . This will  require 
better mechanisms for the prompt exchange of information 
related to food protection among countries and improved 
fac ilities for storing and re trieving information related 
to food safety within countries . 

A regional plan should be developed by PAHO and FAO in 
cooperation with the member countries to mob i l ize at 
leas t $5 mill ion yearly for an initial period of 5 years 
to support personnel training and human resource 
deve lopment , technical support and advisory services ,  
information exchange and consumer information , research , 
ins titutional support ,  and periodic program evaluation . 
Given the importance of the problems , the Committee urges 
that , as sugges ted in the Action Plan , PAHO and FAO 
develop and present a funding proposal to potential 
donors as soon as pos s ible and act immediately to 
s trengthen the ir own activities in food protection in 
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the Region . A coordination and follow-up committee 
es tablished by PAHO and FAO as executive agencies could 
help to provide advice and orientation , and to monitor 
implementation of the technical aspects of the Action 
Plan . 

The Conference Proceedings provide a sound bas is for 
the unanimous ly adopted Action Plan . That Plan is a 
realis tic guide to the improvement of food safety and 
protection in the Region , to food consumption wi thin a 
s ingle country , and in international trade . I f  its 
purposes are to be achieved , however , those who 
participated in the Conference , and the national and 
international agenc ies to which the report is  addressed , 
mus t now act upon its conclus ions and recommendations . 
The Committee believes that the s trong commitment of the 
country representatives and others who took part in the 
Conference can result in prompt and effective 
implementation of the Action Plan to the benefit of the 
health and food supply of the peoples of the Americas . 
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SESSION 1 

Introduction to the Conference 
and Conference Objectives 

Introduction 

These Proceedings contain the plenary presentations 
that addressed the principal problem areas for food 
safety in the Americas : Food Hazards and Health I s sues , 
Food Control Infras tructures and Mechanisms , Recurring 
Problems in the International Trade of Foods , and 
International Food S tandards and Trade in Foods . A 
summary of  the discuss ions on each of  these is sues i s  
also  provided . Representatives from the Food and 
Agr iculture Organization ( FAO) of the Uni ted Nations , the 
Pan American Health Organization ( PAHO ) , and the World 
Heal th Organization (WHO ) presented reports outl ining 
the ir  programs and activities for strengthening food 
control in the Region ; these are reproduced here in . In 
addition ,  the representative of the United Nations 
University (UNU) described the International Network of 
Food Data Sys tems ( INFOODS ) as a pos s ible model for the 
exchange of food safety data ; this paper is also 
reproduced . 

The individual country reports , which were too lengthy 
and varied to reproduce , referred repeatedly to the 
deficienc ies in food safe ty and protection act ivities in 
the Region . They are summarized , and general izations are 
drawn from them . 

The critical subs tance of these Proceedings lies  in 
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the reports of the four concurrent working groups and 
three task forces . The working groups met for a day and 
a hal f ,  and additional time was given to drafting 
reports , in order to deal effectively with four important 
top ics : Legislative and lnfrastructural Needs for Food 
Control ; Food Inspection , Monitoring , and Enforcement ; 
Improved Food Handl ing and Good Manufacturing Practices ; 
and Intercountry and Regional Cooperation . 

The working groups were supplemented by task forces 
that dealt with education and training and with the 
clas s i fication , s torage , retrieval , and dissemination of 
information on food safety . The chairs of these working 
groups and task forces and of the drafting groups for the 
four plenary topics , as well as the chairs of the 
sess ions on the country reports , then formed an Action 
Plan Task Force to draft the recommendations of the 
Conference . 
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A Pervasive Issue, Jointly Addressed 

WALTER A. ROSENBLITH 

The program of the Inter-American Conference on Food 
Protection promises partic ipants an important , 
dis cus s ion- packed week , at the end of which they can 
develop a plan oriented to both study and ac tion . The 
Nat ional Academy of Sc iences and its Pres ident , Frank 
Press , are proud to be a cosponsor and partner in this  
enterprise , along with the Pan American Health 
Organization , the Food and Agriculture Organization , our 
nei ghbor to the north , Canada , and the Food and Drug 
Adminis tration as well as other U . S .  agenc ies . 

A few words about the National Academy of Sciences are 
appropriate . From its very inception in 1863 , when 
President Lincoln and our Congress chartered the Academy 
in the midst  of our Civil War , the U . S .  government looked 
to this  organization not only to promote the progress  of 
science , but also to " investigate , examine , experiment 
and report upon any subj ect of science . "  Among the firs t 
questions the federal government posed to the young 
National Academy of Sc iences , one had to do with the 
qual ity of whiskey and another dealt with 
c ounterfe iting . Both questions remain in some sense 
s till on the table . During World War I ,  the Academy 
e s tablished the National Research Counc il (NRC ) in order 
to be able to draw upon the resources of the entire 
technical and sc ientific community of the Nation , and not 
j us t  upon the Academy membership . The National Research 
Council - - perpetuated by an executive order of Pre s ident 
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Wilson- - is to  this day the princ ipal operating agency of  
the Academy complex , which now includes the National 
Academy of Sciences , the National Academy of Engineering 
(es tablished in 1964) , and the Institute of Medic ine 
( es tablished in 1970) . 

My sc ientific background does not permit me to comment 
with technical competence on the Conference program . I 
have had modest exposure to some aspects of the program ' s  
topics when I was Provost of the Massachusetts Institute 
of Technology at a time when Dr . Nevin Scrimshaw chaired 
with distinction its Department of Nutrition and Food 
Science ; his colleagues invited me to participate in one 
or two symposia concerned with sensory properties of 
food . Another experience related to the program was my 
chairing a National Research Council Committee for a 
Study on Saccharin and Food Safety Policy - - an issue that 
is far from having been permanently resolved . 

More than half a century ago I read Upton S inclair ' s  
naturalistic novel The Jungle , which dep icted conditions 
both sanitary and soc ial in the Chicago s tockyards . The 
novel ironically aroused indignation at the qual ity of  
processed meat , leading the author to  comment , " ' I  aimed 
at the publ ic ' s  heart and by acc ident I hit it in the 
s tomach ' "  ( S inclair , 1906 ) . S ince then a great deal has 
happened , both in medic ine and in biology .  Today we look 
at the questions of food safety and food protection from 
a sc ientific perspective that is s ingularly different 
from what it was when many of the early food inspection 
laws were written . 

An impres s ive number of countries are represented at 
this Conference on Food Protection . All aspire to 
mutually benefic ial and appropriately high food 
s tandards . A conference of such s ize and scope is 
undoubtedly needed if  an impact upon the issues of public 
health and international food trade is to be made . 
However , in order to discus s these issues at a time when 
large parts of  the African continent are haunted by 
famine , it mus t be assumed that the supply of food is 
sufficient ( at leas t at firs t approximation) and that 
focus can indeed be brought to bear on public health and 
trade . I have been able to learn some of the relevant 
data : food imports from the Wes tern Hemisphere to the 
United States in 1984 amounted to roughly $11  billion ;  
exports from the United States are , in dollars , about 
five times as large , if a recent Engyclopedia Britannica 
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Yearbook is correct . Thus the amount of trade is perhaps 
mas s ive enough to come up at the next General Agreement 
in Trade and Tariffs (GATT ) meeting , given the related 
subs idy problems . 

Clearly food safety is a pervas ive issue . Many 
countries share s imilar problems , as the NRC ' s  saccharin 
committee learned when it heard sc ientific counsellors 
from several Washington embas s ies tell how the ir 
countries regulated saccharin . Even though there was 
anything but unanimity , the discuss ion broadened the 
committee ' s  understanding and gave members some ins ight 
into how different countries approached the is sue of risk . 

Years ago , in response to a directive from Congress , 
the U . S .  Food and Drug Adminis tration contracted with the 
Nat ional Academy of Sc iences to conduct a study of 
ins titutional means for risk assessment . The Research 
Counc il ' s  Committee on the Institutional Means for 
As ses sment of Risks to Public Health examined the top ic 
thoroughly and concluded that risk assessment was only 
one aspect of the process  of regulatory control of  
hazardous subs tances (NRC , 1 9 8 3 ) . Even improved methods 
of asses sment would not el iminate controversy over risk 
management decis ions . 

A year earl ier , another National Research Counc il 
committee had produced a maj or report entitled Diet . 
Nutr i tion .  and Cancer (NRC , 1982 ) . This report has been 
wide ly disseminated and seems to have had a significant 
impact on the nation ' s food habits . 

I f  one were to answer the question , "How much of the 
disease burden in any given country is foodborne , "  the 
numbers would seem to be rather soft . That ' s  certainly 
true in the United States , and is probably true in other 
countries where ep idemiological s tat istics may be even 
less reliable . Hence there is a need to increase 
communication among scientists , governmental agencies , 
and indus try regarding the public health aspects of 
food . Our ability to account for the inc idence of 
foodborne disease is  insufficient to es tablish a code for 
al l times - - thus the need to be respons ive to new 
s c ientific information in matters of codification . 
S c ience is  increas ingly capable of more effective 
ana lysis  and intervention . The Inter-American Conference 
on Food Protection should help to create in the future a 

couunon data base , a pool of technical information drawn 
from all countries that wi ll reflect differences in those 
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countries , j us t  as the Action Plan adopted by the 
Conference must contain sufficient common elements and be 
flexible enough to allow each country to go forward , 
taking account of its diverse needs . 
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The Importance of Food Safety-A Canadian 
Perspective 

AlLAN GOI'LIEB 

The Inter - American Conference on Food Protection is  
uni que in that it  is  the firs t time that senior food 
control officials from the Americas have assembled to 
discuss and attempt  to resolve is sues of mutual concern . 
The Conference focus is  the development of a consensus on 
future actions to improve food quality and to fac ilitate 
international trade in food . This will  be no easy task . 
The is sues are diverse and the top ics complex . However , 
s ince no other commodity area is perhaps as important as 
food to the phys ical , soc ial , and economic health and 
well -being of a nation , the effort is clearly j ustified . 
Canada is proud to have been among those  countries and 
internat ional organizations sponsoring this landmark 
event . 

Wholesome food is a maj or factor in maintaining good 
health and preventing illness . It is also an important 
component of a nation ' s economy through its contribution 
to the gross nat ional product and trade . Food protection 
contributes to a nation ' s riches by reduc ing the social 
costs of food contamination- - the costs of treat ing 
foodborne diseases and the costs due to los s of output or 
earnings resulting from illness , disability ,  or premature 
death . Food protection also contributes by reduc ing food 
losses due to preventable spo ilage ; in some cases los ses  
can run as  high as  30 percent of the total crop . 

The impact of foodborne illness  on human health and 
the economy of a nation is profound . The report of a 
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1983  Expert Committee on Food Safety - - a  j o int committee 
of the Food and Agriculture Organization and the World 
Health Organization- - concluded that illnes s  resulting 
from contaminated food is perhaps the mos t  widespread 
health problem in the contemporary world and an important 
cause of reduced economic productivity . 

Unsafe food thus places an immense socioeconomic 
burden on countries where food systems are inadequate . 
This can become a maj or constraint to economic growth and 
development . 

Food is an integral part of everyone ' s  life , woven 
into the cultural fabric of each country . Think of any 
national , religious , or family festival , and one 
immediately thinks of certain foods or drinks assoc iated 
with them . The rich divers ity of the Americas ensures 
that our diets will be diss imilar in many respects . The 
common link is that for our economic and soc ial 
well -be ing , our diets must be adequate and safe . 

Easy to say .  The reality of the Americas i s  that we 
are all at various stages en route to that common goal . 
The Americas have about 15 percent of the world ' s  
population and almost a third of its landmass .  Within 
this huge area , s tretching from the North Pole almost to 
the South Pole , every conceivable climatic condition 
prevails . S imilarly , almost every poss ible social and 
political framework can be found . 

Social indicators such as life expectancy , infant 
mortality rates , and per capita income figures document 
the s ignificant disparities among our various countries . 
Spec ifically , life expectancy in the Americas varies from 
less than 49 to more than 70 years ; infant mortality 
rates range from less than 20 to more than 100 deaths per 
thousand births ; and per capita annual incomes range from 
300 to well over 10 , 000 U . S .  dollars . 

I t  is obvious that there are acute differences to be 
found among us . In the Conference deliberations , it  is  
necessary to  bear in  mind that the priorities of one 
nation will not , and pos s ibly should not , be the 
priorities of another .  I t  is the task of the Conference 
to search cons tantly for the shared factors that will be 
benefic ial to each of our countries and to all our 
peoples . 

There is one certainty on which to focus : no country 
has achieved s tability and reasonable living standards by 
ignoring the health of its citizens or by relegating food 
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protection to  a subordinate role in  its  continuing 
development . For a nation to progress , food protection 
must of necess ity always be high on the government ' s  
agenda . To achieve these aims , food regulations and 
the ir enforcement are required , but governments mus t  also 
seek to educate and inform both professional and domestic 
food handlers on safe practices in order to make safe 
food a hab i t  rather than j us t  an obl igation . 

Canada , like many countries , is  both an exporter and 
importer of food . Canadian laws and regulatory 
mechanisms are cons istent and compatible with the Codex 
Al imentarius Code of Ethics for International Trade in 
Food . The bas ic princ iple of this code is that exported 
food should be safe for human consumption . In l ine with 
the code , Canadian food exports meet app l icable Canadian 
food safety requirements . I emphasize , however , that the 
existence of this code should not be cons idered as a 
substitute for an effective food control sys tem in any 
country . 

Imported food accounts for a relatively small part of 
the total Canadian diet . However , s ince the cl imate of 
my country precludes cultivation of tropical and mos t  
s emitropical crops , foods of this type are almost totally 
imported . The multicultural mosaic and the increas ingly 
cosmopol itan nature of Canadian society has influenced 
market demand for tropical products , so that today mos t  
Canadians include such products a s  a part of the ir diet 
on a year - round bas i s . 

These dietary expectations present s ignificant 
challenges to Canadian food regulatory officials in that 
all food , whether of domestic or import origin , must 
comply with appl icable federal standards of safety and 
quality .  However , as is the case with most countries , 
Canada does not have sufficient inspection or analytical 
capab i l i ty to check every lot of imported food . 
Confidence in the food control system of the export ing 
country is therefore highly des irable . Without such 
confidence , regulatory offic ials are reluctant to permi t 
imported products on the Canadian market in the absence 
of certification or other evidence respect ing safety and 
qual i ty .  

The life - styles and dietary expectations o f  many 
consumers in the Americas create favorable condi tions for 
increased food trade . Mutual confidence in the food 
p rotect ion and food control sys tems of trading partners 
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is one of the keys to success in creating and maintaining 
export markets . 

I would like to s tress that food control activities 
should not be driven by or exclus ively related to export 
programs . Food laws and regulations must be adminis tered 
and enforced equitably , so  that all consumers are 
afforded equal protection . In other words , differential 
systems of control should not develop where higher 
standards are required on export products to the pos s ible 
detriment of domestic populations . 

An increase in confidence among partic ipating 
countries could be one of the s ignificant benefits of 
this Conference . Of course , as part of such a process , 
individual governments must commit themselves firmly to 
the princ iples of food protection . This involves 
wel l - coordinated and rational legislation and regulations 
rigorously enforced by trained and conscientious 
offic ials . 

The Conference provides an excellent opportunity for 
delegates to get to know each other and to develop that 
personal rapport which will fac ilitate the future 
solution of food protection problems aris ing among the 
Region ' s countries . This has been a unique opportunity . 

The program for the Conference is very demanding , but 
among the delegates are many distinguished experts in the 
fields of nutrition , food sc ience , food safety , and 
international trade . A cooperative effort to utilize the 
skills and practical knowledge of these experts cannot 
help but be productive and rewarding . 

The real challenge resulting from this Conference will 
be implementation of the Action Plan , which translates 
the subj ects of discuss ions into programs that provide 
improved food protection for all citizens of the Amer icas . 
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The Opportunity for a Better Future 

JOHN R. BLOCK 

The United S tates is honored to be host  country for 
thi s  important Inter-American Conference on Food 
Protection . This gathering of distinguished 
international vis i tors would not have been pos s ible 
without the diligence , harmony , and hard work of a great 
number of women and men throughout the Americas , 
representing governmental agencies , international 
organizations , and private research institutions . 
Working together , a magnificent endeavor has been 
undertaken to promote the production of safer food in the 
Wes te rn Hemisphere . The rewards of this work can be 
tremendous , both for domestic publ ic health in the 
Amer i cas and for the acceptability of our food products 
in international markets . 

The need for success of this work cannot be 
underestimated . Our hemisphere has entered an era of 
challenge . Ease of communications and travel is  
dissolving long- s tanding barriers among nations - - even the 
barrier of language . 

I have traveled to many of the countries of this  
hemisphere , looking at  the ir agriculture and meeting with 
agricultural and other government offic ials . Even in the 
past 5 years I have been able to feel the s ize of this  
g1obe shrink , and the absolute necessity of closer 
re lationships . Today we can observe that motives of hope 
arad opportunity - -but also , for some unfortunate ones , of 
c r isis and fear - - are spurring international migration . 

69 
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The turn of the ' twenty- first century will  present new 
demographic and economic imperatives . While the United 
S tates and Canada face aging populations , our ne ighbors 
to the south will have some of the world ' s  younges t  
populations .  The Latin American economies mus t  create 
tens of millions of new j obs before the beginning of the 
new century to meet the needs of the growing population . 

The United S tates ' obj ective regarding the economic 
and social challenges of our hemisphere is  not to raise  
new barriers , but to  remove remaining obs tacles to 
effective cooperation and development . The U . S .  
administration is  guided by President Reagan ' s  words to 
the Organization of American S tates in 1982 . The 
President said , "The Western Hemisphere does not belong 
to any one of us ; we belong to the Wes tern Hemisphere . 
We are brothers historically as well as geographically . "  

Members of the Conference must bear a message of hope 
to the young people in the developing countries of our 
hemisphere . We know that there are mass ive hurdle s  to 
overcome : national debt , s tructures of poverty , pol itical 
ins tability ,  mil itary threats . But with education , the 
spirit of enterprise , and the freedom to exerc ise that 
enterprise the ris ing generations of the Americas can 
accomplish wonders . New technologies and s tronger 
incentives can help them work the miracle of economic 
growth . 

I have often noted that , as countries , we do things 
for different reasons . Sometimes we act for humanitarian 
reasons , sometimes we do things s imply because they are 
the right things to do under the circumstances , or from a 
sense of obl igation . But we also act - -most of us - -much 
of the time in our own self- interest , because our 
political sys tems tend to demand this . I t  is certainly 
in the self- interest of the United States , and of U . S .  
agriculture , to see other countries develop their 
economies and , in fact , develop their agriculture . 

We mus t all be totally unselfish in sharing our 
agricul tural technology . Furthermore , we mus t  have 
markets open so that we can accept the products that 
countries want to sell , �bile in turn we expect to be 
able to sell our products to those countries . The world 
of isolationism for the United States - - in trade , 
politically , and otherwise - - is not a good world . 

Partic ipants in the Conference have seen wonders of 
progress  in the ir l i fetimes . The scientists and 
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technological experts among them probably recognize the 
full  dimens ions of that progress  far better than I do . 
There can be no doubt that if the Conference makes the 
mos t  of its opportunities , a legacy can be left that will  
better enable the hungry mouths and the hungry minds of 
the Americas to find satisfaction , nourishment , and 
growth . 

A sure and s teady improvement in public health in the 
poorer countries of our hemisphere could tremendously 
increase their attractiveness to tourists and foreign 
investors . And by approving and making internationally 
cons istent the food safety s tandards of all countries , 
our countries can open expans ive new horizons for the 
hemisphere ' s  export trade . I t  is a tragic setback for 
developing countries when millions of dollars worth of 
food commodities are rej ected because of failure to meet 
health and safety s tandards . This is  an impediment to 
international development . 

Countries should be pos itioned so that they can do 
what they are best at doing . I am a corn , soybean , and 
hog farmer from I l l inois ; there we do not try to raise 
coffee or bananas and certain other products that we are 
not good at rais ing . But there are programs in the 
Uni ted States that tend to encourage production of some 
commodities that , frankly , ought to be raised someplace 
else . It is  the adminis tration ' s  aim to change those 
programs so that the doors for trade will be opened . The 
mos t  important in relation to hemispheric interests is  
the sugar program . We are working with the Congress  to 
make changes in that program , and indeed in the very 
structure of all our farm programs . 

The Food and Agriculture Organization and the World 
Health Organization deserve the highest  praise for the ir 
efforts to promote more universal acceptance of the Codex 
Alimentarius . The Codex is one of the most  important , 
mos t  cons tructive proj ects ever undertaken by 
international organizations . The United States has a 
long - term commitment to provide its fullest cooperation , 
along with a large measure of technical assis tance , for 
the implementation of the Codex throughout our hemisphere . 

All delegates to the Conference probably recognize 
that the people of the United States have labored hard 
and for many years to attain the conditions of public 
health that we now enj oy . It  will be understood that 
from our people ' s  perspective there mus t be no turning 
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back from the s tandards that we struggled to establish . 
At the same t ime , we are fully sens itive that changes in 
our standards of food , health , and safety can resul t  in 
hardships for producers in the developing countries , 
espec ially where entire national or regional economies 
are dependent on a few commodities . 

I understand how other countries prepare and des ign 
the ir systems , with much investment of money , to meet 
certain s tandards . To see those s tandards change 
afterward is very , very cos tly . The sheer complexity of 
government regulations in the United States has often 
posed problems to my own country ' s  ci tizens - - so much so  
that it  is  easy to empathize with producers , 
entrepreneurs , and trade officials from other countries 
who wish to do bus iness  with the United States . 
President Reagan has made it  a high priority to el iminate 
regulations that serve no purpose other than to interfere 
with the effic iency of the market . He has also directed 
our adminis tration to s treamline the regulations that 
remain truly necessary to our people ' s  health and 
welfare . We are accomplishing much toward those ends . 
But even if  we realize our aims fully , the regulatory 
order in the United States will  remain very complex . I 
will do all in my power to see that this complexity does 
not pose insurmountable barriers to trade . 

I know how important exports are to developing 
countries ; s tatistical data show that exports are 17  
times more important than direct aid  in  generating 
revenue . Pres ident Reagan , the Secretary of Agriculture , 
and the rest of the present adminis tration are totally 
committed to opening markets and helping to develop the 
countries of the Western Hemisphere . 

The Conference has gathered together an enormous 
wealth of medical , diplomatic , technical , economic , and 
cul tural knowledge and understanding . Its partic ipants 
have in the ir power to contribute concretely to a better 
future for more than 600 mill ion people who share thi s  
hemisphere and i t s  splendid resourceful land . My hope is 
that his tory will recall and long appreciate the work 
done by the delegates , because they will  have given it  
all - - all  their talents , all  that their talents can offer . 
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That the Future May Exceed the Present 

CHARLES D. BAKER 

I t  is commendable that representatives of nearly 38  
countries are meeting together to discuss the critical 
i ssues of food qual ity and food safety as they relate to 
trade and public heal th in the Ves tern Hemisphere . Food 
qual i ty ,  food safety , and food trade are very important 
matters . How are the nations of the Americas do ing in 
these  areas of concern? The answer seems to be , pretty 
wel l , but by no means well  enough . An equation comes to 
mind : improved food safety plus enhanced food qual ity 
equals fewer trade barriers and more food trade ( IFS plus 
EFQ equals FTB and MFT) . But how , indeed , are improved 
food safe ty and enhanced food quality to be achieved? 

Nearly 30 years ago the distinguished sc ientist Linus 
Paul ing commented that sc ience is the search for truth . 
It i s  not a game in which one tries to beat his opponent , 
or to  do harm to others . Clearly the spirit of science 
is needed in international affairs to promote efforts to 
find right and j ust  solutions to international problems ; 
the e ffort by each nation to get the better of other 
nations should not dominate . And it is , indeed , in the 
spir i t  of sc ientific cooperation that the seminars , 
workshops ,  and spec ial task force activi ties of the 
Inter-American Conference on Food Protection take place . 
This sp irit should also be appl ied to the exchange of 
information leading to an action plan by which the 
findings of the Conference are trans lated into real and 
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tangible improvements in the national economies of the 
Region and in the health and safety of all . 

In recent years international activity to meet the 
challenges of food protection has been cons iderable . 
Efforts have been made to increase the supply of food , to 
improve the safety of food , and to increase free trade in 
food . Much of this  work has been focused on areas 
outside the Wes tern Hemisphere , as in the efforts to 
alleviate the tragedy of African famine and to solve 
other Third World problems in the Eastern Hemisphere . 
Truly this  work is  of the utmost importance , and energies 
mus t continue to be devoted to it . At the same time , 
however , there remains a real need to direct efforts to 
the Region of the Americas . Pres ident Reagan ' s Caribbean 
Bas in Initiative is  critical to the future economic 
development of the Americas . By providing the develop ing 
Central American and Caribbean nations with duty- free 
acces s  to the U . S .  market , the U . S .  government can 
fac ilitate the expans ion of their productive capac i t ies 
and open their trade to new markets . Because 
multilateral economic relationships among nations of the 
Americas are in a continuing s tate of development , the 
ac tivities of the Conference take on particular 
importance . The dec i s ions and conclus ions reached at the 
Conference , and the cooperation achieved , will mos t  
certainly affect future U . S .  policy , for change is  the 
watchword , as well as the norm . 

Too often , food safety efforts in the Wes tern 
Hemisphere are fragmented ,  with individual nations 
planning separately , attempting to solve problems of  
disease and heal th care separately , and working 
individually to increase food production or to ease trade 
res trictions . Or sometimes work is  done collectively , 
but only on parts of a problem . Individual initiatives 
can be important in and of themselves . But j us t  as a 
fine symphony orches tra produces a full and total sound 
from the individual performances of its members , so 
should the hemisphere ' s  nations unite in approaching the 
challenge of food protection , combining efforts and 
resources in the hope of performing better in the future 
in all individual roles . 

The U . S .  Department of Heal th and Human Services , 
through its Food and Drug Adminis tration and i ts Public 
Health Service , is  particularly mindful that the 
promotion of safe food suppl ies and proper nutrition are 
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among the most  essential components of primary heal th 
care , and are critical to health throughout the world . 
Not only mus t food of adequate nutritional content be 
available in suffic ient quantity , but it  must also be 
safe for consumption and not endanger consumer health 
through infection or intoxication . Developments in food 
chemis try and other food sc iences , in the United States 
and in many of the Region ' s countries , are contributing 
to the capacity to produce ever more safe and wholesome 
foods and to maintain the wholesomeness  of food 
throughout the production and distribution proces ses . 
Newly evolving technologies in food irradiation , for 
example , provide new means of improving food safety . At 
the same time , i t  is important not to neglect the bas ic 
princ iples of sanitation during each step in the 
production , process ing , and dis tribution of food . 

But health and safety are only one part of the 
concerns of the Conference . The complexities assoc iated 
with international trade policies regarding food and 
agricul tural i tems are obvious to all . The United States 
bel ieves s trongly that free trade in food as well  as 
o ther commodities is a goal well worth s triving for . By 
increas ing access  to foods not available locally , such a 
pol icy can enable countries to obtain a safe and adequate 
foo d  supply . Each country , however , must as sume 
respons ibility for its own citizens ; as a result , an 
importing country ' s  food safety and qual ity requirements 
can and often do constitute nontariff trade barriers that 
hinder free trade . Yet countries neces sarily mus t set 
the ir own standards for foods , both imported and 
domes tic , in order to protect the public health , so it is 
not the existence of such s tandards in themselves that is  
the trade barrier . Rather , the barrier arises because 
each country set its standards independently , without 
regard for the standards of others , and the various 
s tandards therefore often contain s ignificant 
differences . One obvious way to remove the barr ier is to 
have the importing and exporting countries agree on the 
same s tandards . Put another way , the Region ' s nations 
must get together in order to progress together . To this  
end , the Food and Agriculture Organization , the Yorld 
Health Organization , and the Codex Al imentar ius 
Commiss ion have made s ignificant advances in harmoniz ing 
food s tandards on a global bas i s . But these are not yet 
fu1ly integrated international food standards , so 
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importing countries must make good- faith efforts to  
inform exporting nations of their spec ial food safety 
requirements , so that food can be produced , processed , 
and shipped accordingly and less food will  be rej ected at 
international boundaries . 

What of science and technology , of regulations and 
control , of quality , labeling , and trade practice? The 
Conference agenda is impress ive , paying attention as it  
does to  microbiological , chemical , and phys ical hazards 
to food , to nutritive value , fraud , and mislabeling , to 
food inspection , monitoring , and standards enforcement , 
to recurring problems in international trade , and to the 
exchange of information among governments ,  international 
organizations , and industry . I t  offers an opportunity 
for countries to help one another to improve domestic 
food s tandards and health quite as much as to enhance 
trade and exchange . This Conference should result in a 
new consensus that new progress  can be made in defining 
the food protection challenges to be faced and in 
outl ining approaches to improved food production and 
protection in the Americas . The countries of the 
Americas must go beyond s imply informing each other about 
what they are doing to develop plans to improve what they 
are do ing . The individuals partic ipating in this  effort 
are among the most  knowledgeable about national food 
control goals and the current s tate of endeavors on the 
national and international levels . I t  is  to be hoped 
that as a result of the Conference they are committed to 
enacting new approachs to food protection and to 
cons idering fresh ideas . Four centuries ago the Engl ish 
philosopher Francis  Bacon remarked ,  "He that will  not 
apply new remedies must ,  indeed , expect new evils . w  
Conference participants should make sure that the 
remedies are applied in time . Let the future exceed the 
present . This Conference should be remembered as a 
unique event , whose work appl ied new remedies to 
not - so -new problems . The countries of the Americas can ,  
indeed , overcome the ir differences . 
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Food Safety: A Step Toward Health and 
Well-Being for All 

CARLYLE GUERRA DE MACEDO* 

Never has a hemisphere -wide meeting on food protection 
been more needed or timely than right now , nor has it  
ever been more urgent to pool and coordinate all efforts 
and resources in order to come to grips with the problems 
that plague our countries because of the lack of a supply 
of wholesome , safe , nutritious , and inexpens ive foods . 
Without such coordinated efforts , the countries of the 
Americas will not be able to attain the level of 
development and continued progress they deserve , and the 
malnutrition ,  hunger ,  disease , and poverty found in so 
many places in the hemisphere will worsen . Food 
contamination is itself a hindrance to the development of 
nat ions . 

Food safety and protection activities are spec ial 
conce rns of the Pan American Health Organization { PAHO) . 
Without a safe food supply throughout the Americas , PAHO 
and the countries will not attain the goal of "Health for 
All . "  Health c�n and mus t be a bridge for unders tanding 
among

.
countries in the common effort toward peace , 

tolerance , and j ustice . In a world scarred by 
differences and turmoil , there is a remarkable degree of 

*Trans lated from the original Spanish manuscript . 
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consensus o n  iss�es pertaining t o  health . We must make 
use of that consensus to fos ter cooperation and 
commitment by all to attain good •Health for All "  in our 
hemisphere . 

Without the appropriate national food protection and 
environmental sani tation programs , however , that goal 
will  not be reached . For example , contaminated foods and 
water are among the leading causes of diarrhea , which is  
respons ible for a high infant mortality rate in some 
countries of the Region . The World Health Organization 
recently noted that in 1980 alone , more than a bill ion 
cases of acute diarrhea occurred in developing countries 
among children under 5 years of age of whom 5 mill ion 
died- - a  rate of 10 deaths in each minute of every day of 
the year . Children who do not die during the acute 
episode can become chronically ill as a result of the 
malabsorption that accompanies diarrhea and which results 
in malnutrition and loss of immune competence . These 
children are predisposed to and defenseless against a 
variety of secondary infections . In 1984 , Braz il ian 
sc ientists documented the risk of secondary infections in 
a s tudy of the changes occurring in the ultrastructure of 
the small intes tine among well - fed children during 
episodes of acute diarrhea . 

Children are not the only ones at risk . Adults can 
also experience severe compl ications from diarrhea caused 
by contaminated foods . Short - l ived diarrheal episodes  
were once regarded merely as  untimely and disagreeable 
nuisances . Today , we know that enteric pathogens and the 
diarrhea they cause can lead to such chronic diseases as 
allergies , autoimmune disorders , neoplasms , malnutrition ,  
and immunologic dysfunction . Very severe consequences 
ensue when enteric pathogens s tray from the intes tine to 
other parts of the body . 

These findings are also appl icable to the millions of 
tourists and bus iness  people who fall victim to bouts of 
diarrhea as a result of food eaten while travel ing in the 
Region . The consequent restriction of their activities 
and reductions in spending adversely affect the foreign 
exchange earnings and economies of Latin American and 
Caribbean countries . 

Most  of the Region ' s countries rely on food exports 
for much of the ir fore ign exchange income . They 
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experience economic setbacks when their products are 
rej ected by importing countries because of nonconformance 
with chemical or b iological safety s tandards . In 1984 , 
more than $ 1 . 7  million worth of food products exported by 
one Central American country alone was se ized upon 
arrival in the United S tates . 

Other countries have experienced even greater losses . 
The Latin American and Caribbean countries stand to lose 
enormous sums of money in foreign exchange when the ir 
food exports are turned away by the United S tates , 
Canada , the European Common Market , and countries on 
other continents . 

Each country also suffers losses at home as a result 
of food contamination . These losses s ignificantly reduce 
the food supply and contribute to higher prices for food , 
which then becomes less affordable , particularly for the 
poorest population groups . 

All these factors affect the food supply in a 
hemisphere where more than 130 mill ion people suffer from 
some form of malnutrition . There is  no need for further 
examples to stress the importance of the discuss ions on 
food  protection at this  Conference . The delegates and 
gues t  spec ial ists face these problems daily . The 
abi l i ties and experience of the participants and the 
dialogues that have taken place during the di scus s ions 
have resulted in useful recommendations of utmos t  
importance for the development of the hemisphere ' s  
countries , for the improvement of the heal th status of 
our peoples , and consequently for the facilitation of 
international trade in food . 

The talent , creativeness , and ingenuity of the 
hemisphere ' s  firs t inhabitants of Mexico , Guatemala , 
Paraguay , and Bol ivia resulted in the gift of maize to 
the worl d ,  and also showed us how to make it  more 
d i gestible and its nutrients more effectively available . 
The anc ient Peruvians domes ticated the potato , ridding it 
o f  natural toxins and contributing the improved product 
to humanity . This  hemisphere also saw development of the 
first  freeze - dried foods . Here , peanuts from Braz il ( so 
r i ch in fats and prote ins ) were cultivated ;  cocoa was 
grown and chocolate prepared- -both gifts of the anc ient 
Mexicans ; and many other frui ts and vegetable foods were 
p rovided to benefit the world . Therefore , the countries 
o f  the Americas , which have presented mankind with so 
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many gifts of food and contributions to nutrition , should 
feel confident about advancing new ideas on val id or 
widely applicable solutions to food problems . 
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Report of Food Protection Activities in the 
United States to the 

Inter-American Conference on Food Protection 

FRANK E. YOUNG 

The Inter-American Conference on Food Protection is  
unique in that it brings together for the first time 
individuals from the entire Americas Region who have 
respons ib ility for the technical leadership of food 
protection activities . The international development of 
food safety has long been an area of interes t  to the U . S .  
Food and Drug Adminis tration ( FDA) , and will be an area 
of enlarged FDA activities in the future . The safety of 
the food supply is the s ingle mos t  important component in 
ensuring health for people . Without adequate nutrition , 
i t  i s  very difficult to achieve advances in personal or 
community health . Thus it  is  essential that 
representatives from countries throughout the hemisphere 
mee t in conference to participate openly and freely in 
the development of health programs in all nations . 

In the United S tates , the assurance of a safe and 
who lesome food supply requires the services of many 
people of differing skills and interests , in both the 
pub l ic and the private sectors . Government regulators 
alone could not begin to do the j ob if  mos t  of the food 
industry were not dedicated to providing safe and 
who lesome products , and if  educators and univers ity 
s c ientists did not help us to unders tand how to produce 
and maintain a food supply of high qual ity .  An increased 
focus on the quality of foods tuffs in the United S tates , 
c oup led with a s tress  on preventive measures in pub l ic 
heal th ,  has resulted in emphas i s  be ing placed on the 
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science of nutrition and on the methods by which food 
safety can be achieved . 

Regulation of food in the United States is shared by 
federal , s tate , and local governments .  The federal 
government is  respons ible for ensuring the qual ity of 
mos t  food , s ince it focuses on the food products that are 
traded outside of the s tate in which they are produced . 
Because the United S tates has a national food economy , 
virtually all of its food , whether produced domestically 
or imported , is federally regulated . Local governments 
focus on food that is to be consumed in the communities 
within their j urisdictions . But even here model code s  
developed b y  the federal authorities form the bas is for 
s tate and local regulation . Essentially , the United 
S tates has a centrally directed food control sys tem whose 
polic ies are implemented by regional laboratories and 
fac i l ities . 

The FDA is a public health agency within the 
Department of Health and Human Services ; it is  
respons ible for regulating mos t  of the nation ' s food 
supply to assure safety and wholesomeness . A notable 
exception is  the regulation of meat and poultry , which is 
accomplished by the Food Safety and Inspection Service of 
the U . S .  Department of Agriculture (USDA) . Although 
seafood falls under the j urisdiction of the FDA , the 
National Marine Fisheries Service of the Department of 
Commerce makes available to any interes ted seafood 
producer a voluntary fee - for- service inspection program 
s imilar to the inspection provided for meat and poultry 
by the USDA . The Environmental Protection Agency 
regulates the use of pestic ides and other chemicals that 
could contaminate food . However , it is the FDA that 
enforces these regulations . In addition to the 
regulations of these agenc ies , there are federal 
government programs to promote the production and 
distribution of food . 

The various regulatory agenc ies report to many 
different authorities . Because these agenc ies are 
located in different departments of the government , much 
effort is  given to avo iding dupl ication and incons i s tency 
among activities and regulations and to ensuring that the 
law is  applied equitab ly .  This is accomplished both 
formal ly through interagency task forces and agreements 
and informally through working relationships among 
colleagues in different agencies . Such informal contacts 
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keep the food protection system respons ive to  the 
national needs . I f  communication occurred only through 
departmental bureaucrac ies , the j ob could not be done in 
a t imely fashion . I t  has been poss ible to work in the 
same informal way with colleagues in other countries . In 
this  manner , not only can we solve problems quickly , but 
we can also prevent many problems from occurring . 

Although all data available tend to support the view 
that food protection has been successful in the United 
S tates , problems do occur nevertheless . Problems usually 
provide clues to ways in which the sys tem could be 
modified to meet contemporary needs . Recent outbreaks of  
i l lnesses assoc iated with food have involved milk , 
cheese , and watermelons , to mention j us t  a few examples . 
All these incidents reflect problems in both old and new 
technologies ; they also reflect the need for regulatory 
agencies to base their activi ties on the most  
contemporary sc ienti fic princ iples . 

The success of the food control sys tem in the United 
States would seem to be based in large measure on several 
important factors , including the following : firs t , a 
focus on the quality of food protection through good 
manufacturing practices by the food indus try itsel f ;  
second , s teadily improving sanitation i n  food handl ing 
and in food distribution ; third , the enforcement of  
s tandards by  wel l - trained , highly motivated inspectors of  
high integrity ;  fourth , recognition by  the s tate that 
s cience mus t serve as the bas is for regulatory activity ; 
fifth , a high degree of coordination among the many 
agenc ies who are respons ible for food safety and food 
qual i ty ;  s ixth , public partic ipation in the development 
o f  regulations , and open enforcement and regulatory 
ac tivi ties ; seventh , a will ingnes s  on the part of  
policymakers and legis lators to  separate statute and 
regulation s o  that agencies can deal effectively with 
c ontemporary problems ; and eighth , public recognition of  
the need for a safe and wholesome food supply . 

The United States looks forward to working with the 
international community to promote health for all by the 
year 2000 . An abundant , high - qual ity food supply is the 
mos t  important ingredient in reaching that goal . 
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Need for Food Protection in a Changing World 

PAUL LUNVEN 

I t  is with great satisfaction that the Food and 
Agriculture Organization ( FAO) of the United Nations has 
cosponsored the Inter -American Conference on Food 
Protection , which is an event of utmost  importance . In 
1985 , FAO celebrated the 40th anniversary of its 
foundation . As many know , it was founded as a result of 
a recommendation made by the United Nation ' s Conference 
on Food and Agriculture held in Hot Springs , Arkansas , 
which was convened on the initiative of the U . S .  
Pre s ident , Franklin D .  Roosevelt , in May 1943 . " The 
mandate of the proposed organization was to put heavy 
emphas i s  on human nutrition , and it included spec ific 
recommendations to improve national diets , diets of 
vulnerable groups , and dietary standards . 

I t  is appropriate at this time to look at today ' s food 
supplies and nutrition in light of the generous 
resolutions adopted by the Hot Springs Conference . One 
crude but s imple indicator of the global food s i tuation 
is the average number of calories available per person in 
the form of dietary energy , which can be compared with 
minimum nutritional requirements ( taking into account 
such factors as the age s tructure of populations ) .  

According to FAO estimates , s ince the food crisis of 
the mid 1970s there has been a distinct improvement in 
the food s i tuation of the develop ing world as a whole . 
In terms of average - level dietary energy available to all 
develop ing countries , there was as much as a 10 percent 
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improvement between the mid 1970s and the early 1980s . 
For the first time , that average has moved above the 
minimum necessary to meet nutritional requirements . 

Of course , the picture varies widely from one country 
to another , and progres s  is far from being satis factory 
everywhere . In sub - Saharan Africa , it  is generally 
disas trous . 

In spite of improvements in food supplies , the world 
is experienc ing a phenomenon that is creating increas ing 
concern among many governments of the develop ing world .  
This i s  the rapid increase in the urbanized population . 
From 1980 to 2000 , it is l ikely that nearly 500 million 
migrants will move from rural to urban areas in 
developing countries , helping to raise the percentage of 
the urban population from 31  percent to 44 percent of the 
total . Insofar as Latin America is concerned , the 
percentage of urban population among the total population 
is expected to show a rise from 6 5  percent to 76  percent 
during the same period . The phenomenon is therefore 
particularly intense in the Americas . 

Urban growth and the migration of rural people to 
towns and c ities are normal characteristics of the 
evolution and modernization of mos t  countries . 
Encouragement of nonagrarian pursuits , along with 
improved productivity of those  who stay in agriculture , 
are part of mos t  development strategies . However , the 
tendency of people and enterprises to concentrate in a 
few , relatively large cities creates many economic , 
environmental , and soc ial problems , among which the 
quality of food supplies and of nutrition are crucial . 

In terms of dietary patterns , one implication of the 
sharp increase in urban population is that from now to 
the year 2000 those  500 mill ion people will shift from 
the ir tradi tional bas ic foods tuffs to processed "urban" 
foods . Such a shift cannot be res i s ted , because an urban 
l ife - style implies exposure to food advertis ing , fewer 
meals eaten at home , the inabil ity of working mothers to 
readily nurse the ir babies ,  and , above all , the fact that 
access to food is  almost totally dependent on income as a 

re sult of  the near impos s ibility of relying on 
s e lf-produced food . 

In order to face this  s i tuation and to satis fy 
consumer preferences , the only pos s ible strategy i s  to 
he lp food systems to adj us t to the increas ing demand for 
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food - - especially for processed food . Such a strategy 
impl ies better production ,  marketing , and distribution of 
food through food price and import policies ; the 
development and regulation of food marketing sys tems ; and 
spec ial subsidy and nutrition programs for disadvantaged 
urban groups . As part of this strategy , protection of 
the consumer and the facilitation of trade within and 
among countries , through appropriate food standards and 
food quality control , are cruc ial in order to ensure 
improved nutrition and levels of living in the world of 
tomorrow . 

The Hot Springs Conference noted the role of 
government services in ensuring wprotection of the 
public , through the medium of pure - food laws , against 
impurities or adulterations and against unfair 
competition and undes irable trade practices . w  I t  
recommended i n  Resolution 28 , that FAO , when establ ished , 
w assist  governments to extend and improve standards of 
nutrient content and purity of all important foods , 
cons ider also the formulation and adoption of s imilar 
international standards to fac ilitate and protect the 
interchange of such products between countries , and agree 
upon international methods of determinationw . 

I t  was only in 1961 that this recommendation could be 
cons idered as effectively fulfilled . In that year the 
Eleventh FAO Conference , acting on the recommendations of 
the Regional Conference for Europe and the Director 
General of FAO ( B .  R .  Sen) , endorsed the proposal of a 
j oint FAO/WHO (World Health Organization) Food Standards 
Program and established the Codex Alimentarius 
Commis s ion .  The commis s ion ' s bas ic obj ectives were 
precisely those put forward at Hot Springs : the removal 
of nontariff barriers to trade caused by differing 
national food legislation , and protection of the consumer 
agains t health risks and fraud . 

The role of the Codex Alimentarius is discussed in the 
paper on " International Food Standards and Trade " by E .  
Kimbrell . But I would add that FAO i s  actively engaged 
in s trengthening national capabil ities for food control 
in order to implement food standards and protect food 
suppl ies and the consumer . In this work , FAO 
collaborates very closely with WHO and the Pan American 
Health Organization ( PAHO) . 
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FAO takes the recommendations of the Inter-American 
Conference on Food Protection most serious ly . The ir 
implementation , through the cooperation of FAO member 
countries in the region and PAHO , will be of  mutual 
benefit and will foster the cause of improved food 
protection in the Americas . 
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Objectives of the Conference 

Food safety and quality problems have maj or 
consequences for international trade in food and for the 
health s tatus of populations . Given the importance of 
these effects , there is need for a consensus s tatement 
that will s timulate appropriate actions by policymakers .  
Such a s tatement should be supplemented by the 
identification of the specific food control needs of the 
various countries , localities , industries , and 
populations . 

The overall obj ective of the Conference , therefore , is  
to  develop recommendations of direct , practical value 
that the partic ipants and the ir governments can use to 
accelerate progress  in food protection activities in both 
public and private sectors . 

The specific obj ectives are : 

o to initiate closer and more effective 
communications among all countries in the Wes tern 
Hemisphere on matters relating to food quality and safety ; 

o to establ ish priorities and develop recommendations 
to fos ter cooperation toward improving food protection 
activities in all countries of the Western Hemisphere ; 

o to improve collection of epidemiological data on 
the occurrence of food contamination and the public 
health consequences ; 
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o to cons ider the most  appropriate means of storing , 
retrieving , and exchanging epidemiological and food 
control data at national and regional levels ; 

o to es tablish improved communication , coordination , 
and cons is tency in food control activities among 
respons ible agenc ies and indus try in the hemisphere ; 

o to identify and implement ways to educate and train 
individuals in food control procedures .  

Strategies for improvement in food control are 
expected to include : 

o legislation and infrastructure development 
o increased community participation 
o improved intercountry cooperation 
o better means of information exchange 
o identification of technologies mos t  appropriate for 

each level of production , proces s ing , and dis tribution 
o enhanced education and training 

The recommendations mus t go beyond defining the state 
of the art . They mus t explore what is prac tical and 
feas ible , and take into account both national 
similarities and differences and regional needs . 
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SESSION 2 

Issues in Inter-American Food Protection and 'ftade 

Food: From Producer to Consumer
Microbiological, Chemical, and Physical 

Risks* 

JESUS KUMATE and ARMANDO ISIBASI 

Food is a complex , diverse ,  and varying mix that 
serve s mult iple human needs . Chief among these are needs 
related to nutri tion , culture , and esthetics (Alberts e t  
al . ,  1 9 8 3 ) . 

The microbial universe is  present in all ecological 
niches . It cons i s ts of a flora that has adapted i tself , 
over thousands of millions of years of evolution , to use 
all those molecules described as food as a source of mas s 
or energy . Metabolic versatil ity has allowed for great 
capac i ty in adaptation , so that microbes can grow and 
reproduce in minimal media in a prol ific manner ,  not 
unl ike the proces s  observed in culture media . 

Food can support the growth of bacteria , fungi , and 
paras i tes . The names of some common culture media , such 
as bouillon , beef broth infus ion , brain infus ion , blood 
agar , and lactose agar , remind us that the culture media 
currently in use in microb iology have the ir roots in 
n ineteenth - century cooking prac tices (Wilson and Miles , 
1 9 7 5 ) . 

From the moment of its production up to its  
c onsumption , food is  subj ect to pos s ible microb iological 

*Translated from the original Spanish manuscript . 
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contamination throughout the chain of production , 
manufacturing , s torage , distribution , and marketing of 
the products . During this time , contaminating organisms 
can proliferate and reproduce , and produce toxins or 
become an infectious inoculum for the consumer . Such 
unwanted microbial activity renders foods inedible , and , 
too often , dangerous . 

When humans obtained food solely by gathering and 
hunting , the consumption of the food thus collected did 
not present danger of microbial contamination , except for 
any danger existing prior to the gathering or hunting . 
Food was consumed immediately after acquisition or soon 
thereafter in the course of the same day (Barnes , 1970) . 

Approximately 12 , 000 years ago , the invention of 
agriculture and the domestication of animals transformed 
the human species from hunters and gatherers into farmers  
and shepherds . The availability of plant - and 
animal -based foods in quantities that exceeded daily 
consumption needs made it necessary to develop sys tems 
for preserving and storing this excess food in an 
acceptable manner for future consumption . Salting , 
smoking , heating , and drying of meat , fermenting of milk , 
and adding acidic subs tances such as vinegar were all 
sys tems developed throughout prehistory and ancient 
history to preserve food over long periods . Modern 
technology has enormously increased the range of 
available agents and methods . 

The poss ibility of chemical contamination has always 
existed because of the production of toxic substances by 
contaminating microorganisms . In recent years , 
pestic ides and antimicrobial preparations have been used 
on an unprecedented scale in intens ive agriculture and 
animal husbandry . But in some cases the success ive s teps 
in the food chain serve to increase rather than reduce 
the concentration of a toxic contaminant . When this 
happens , the risk for the las t l ink in the chain- - the 
human consumer - - is at a maximum . 

The importance of food additives in food production 
has been increas ing as a result of continuing pressures 
for reduced food costs and for the improved appearance , 
texture , nutritional qual ity , and preservation of foods . 
Safe and effective use of additives is an ongoing concern 
of the agencies respons ible for food safety . National 
and international policies are directed toward keeping 
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the risks attendant on  additive use  well  below those 
inherent in foods themselves . 

Heating (pas teurization , cooking , retorting) is a 
princ ipal method of food process ing . I t  reduces or 
eliminates microbiological loads , but also al�ers 
subs tantially the phys ical and nutritional 
characteristics of food . Some of these changes ,  such as 
the des truction of thermolabile vitamins or leaching of 
water - soluble nutrients , are adverse . Other changes are 
advantageous . Tryp s in inhibitors are des troyed , natural 
toxicants such as cyanide are reduced , and palatability 
is improved .  

MICROBIOLOGICAL RISKS 

Endogenous Contamination 

Microbiological or paras itic contamination can be 
present in food before harvest  or slaughter .  This clas s 
of endogenous contamination may occur as natural disease 
in a plant or in an animal ' s  dietary source (Acha and 
Szyfres , 1 9 7 7 ) . Examples are cys ticercosis  in pigs , 
toxoplasmosis  in hooved animals ,  and trichinosis  in 
p i gs . The organisms respons ible for bovine tuberculosis 
and brucellos is  in goats , sheep , and cattle are present 
in the milk and milk products obtained from these 
animals .  Contamination of poultry eggs is assoc iated 
wi th salmonellosis and campylobacterios is . 

Fish present the hazard of diphyllobothrias is  and 
paragonimias is . Anisakis sp . larvae contaminate humans 
as an aberrant hos t  through the inges tion of raw , l ightly 
salted , or smoked fish infested with that organism . In 
eat ing shellfish there is the risk of cholera , hepatitis 
type A ,  typho id fever , and infection with Vibrio 
parahaemolyticus . 

Exogenous Contamination 

In mos t  cases , food is  obtained under 
microb iologically innocuous conditions , but subsequent 
contamination in some phase of the chain from production 
to c onsumption introduces inocula of varying magni tude s 
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(OMS , 1984) . Storage conditions and the nature of the 
microbes are two elements that determine whether or not 
the microb ial load will be hazardous . Some 
representative examples of contamination by bacteria , 
paras i tes , and viruses are listed below . 

Bacteria 

Bac illus cereus can contaminate cooked rice , cooked 
meats , vegetables , or puddings . 

Clos tridium botul inum , an anaerobic bacterium , is a 
potential contaminant in sausages and canned foods . The 
contamination of bee honey by spores of this microbe has 
been assoc iated with cases of botulism in nurs ing infants . 

Clos tridium perfrin&ens is another anaerobic bacterium 
that frequently contaminates cooked meats and 
vegetables . I ts reproduction in foods and its production 
of exotoxins produce a highly variable set of cl inical 
symptoms . In New Guinea , the type known as •pig bel•  is 
particularly serious . 

Pathogenic strains of Escherichia coli are the mos t  
frequent cause of diarrhea in the world , particularly 
among the 500 million tourists who annually visit 
countries having deficient environmental sanitation and 
potentially contaminated foods . Salads , vegetables , and 
milk are the foods most  frequently involved . 

Salmonellae spp . , in the form of the typhoid bacillus 
and others of the more than 2 , 000 class ified species of 
salmonellae , can contaminate foods and produce illnesses 
with clinical symptoms ranging from mild diarrhea to 
bacteremia and death . They frequently cause the more 
serious outbreaks of foodborne illness  in more developed 
countries , affecting particularly infants and the infirm .  

Shigella sp . is the causative agent of bacillary 
dysentery , and inocula of as few as 100 bacteria are 
capable of producing cl inical symptoms of dysentery . 

S taphylococcus aureus by virtue of its enterotoxin , is 
respons ible for the most  frequent kinds of food 
poisoning , through the contamination of sausages , salads , 
ice cream , milk products , and cream . 

Vibrio sp . is respons ible for diarrheal symptoms 
resul ting from a very powerful exotoxin . The organisms 
can contaminate shellfish , salads , or solid plant -based 
foods that have been irrigated with or in contact with 
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nonpotable water . A group of vibrios other than Vibrio 
cholerae has been found capable of producing septicemia . 

Vibrio parahaemolyticus contaminates raw fish and 
seafoods and is respons ible for diarrheal symptoms of 
varying magnitudes . 

Lis teria monocytogenes is a bacterial infection 
increas ingly recognized as a cause of severe and 
sometimes fatal meningitis resulting from ingestion of 
contaminated milk and dairy products . 

Yers inia enterocolitica in the meat of fowl and pork 
and in milk is assoc iated with diarrheal symptoms that 
are almost always very serious . 

Paras ites 

Entamoeba his tolytica is respons ible for intes tinal 
and extraintes tinal amebiasis (OMS , 1981) . The cysts 
inges ted with contaminated foods and beverages become 
trophozoites in the intestinal tract , without 
pathological consequences ( carrier state ) . They may 
invade to cause intestinal amebias is and may spread to 
other organs to cause serious sys temic disease . 

Giardia lamblia can cause diarrhea and malabsorption 
after inges tion of contaminated foods or beverages ( OMS , 
1 9 8 1 ) . 

Poorly cooked pork contaminated with Taenia sol ium 
cys ts can cause intestinal infestation with this pork 
tapeworm ( OMS , 198 1 ) . With poor sanitation , this  can 
lead to cysticercos is in human be ings - - a chronic , 
debilitating , and often fatal disease . 

S arcocystis  hominis and S .  suishominis are the 
c ausative agents of human coccidiosis  ( OMS , 1 9 8 1 ) . 
Humans , such as the final hosts , become ill as the result 
o f  ingesting raw or insufficiently cooked pork or beef . 

Viruses 

Hepatitis A virus infection is one of the most common 
food and waterborne viral infections , caus ing disabil ity , 
j aundice , and some time s death . 

Norwalk and Rotavirus infections are common causes of 
waterborne sporadic and ep idemic diarrhea , espec ially in 
infants and children . 
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CHEMICAL RISKS 

Foods can contain toxic substances as the result of 
endogenous production of microbial , environmental , 
indus trial , or accidental contamination , or of the misuse 
for food ( through acc ident or ignorance ) of components 
intended for nonfood use . 

Endogenous Toxicants 

Plants and animals naturally produce toxic compounds 
on which evolution has conferred a role in the survival 
of the plant or animal . Fruits such as wild cherries , or 
mushrooms that appear to be edible but are not , are 
examples of materials that are sometimes consumed even 
though they are hazardous because of the presence of 
toxic compounds . 

Exogenous Contamination 

Frequently encountered , but rarely at levels known to 
be hazardous , are the mycotoxins (particularly 
aflatoxins ) (OPS , 1983 ) , which result from the 
proliferation of certain strains of Aspersillus flavus 
and A .  paras iticus fungi . 

Food for human consumption and feed grains for 
animals ,  especially in tropical and subtropical areas , 
are particularly susceptible to contamination by fungi 
and to the production of four aflatoxins : B1 , B2 , 
G1 , and G2 . These toxins can also be found in the 
milk or meat of animals that have been fed contaminated 
feed grains . 

Some plant products , such as the peanut , are 
particularly susceptible to contamination by fungi and to 
the production of aflatoxins . Throughout the world , the 
inc idence of contamination by shelled peanuts is between 
15 percent and 78 percent . Close surveillance is 
necessary , both to exclude hazardous levels from the 
market and to detect poor process ing and storage 
conditions that require correction . 

Aflatoxins have teratogenic effects in animals and 
potential carcinogenic effects in humans . A direct 
positive association has been reported between the 
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consumption of aflatoxins and the incidence of primary 
cancer of the l iver among some population groups in 
Africa that consume highly contaminated foods and 
beverages . 

An example of exogenous contamination from consumption 
of adulterated foods is  the epidemic of the toxic - oi l  
syndrome that occurred i n  Spain (Kilbourne et al . ,  
1 9 8 3 ) . Between May and June 1 9 8 1 , a set of cl inical 
symptoms cons isting of respiratory disorders arose in 
epidemic proportions : dyspnea , nonproductive cough , 
pleuritic pain , fever , headache . Chest  x rays showed 
bilateral lung infiltrates and , on occas ion , generalized 
adenopathies , splenomegaly , and exanthema . 

The etiology ,  which was taken initially to be 
microbial and in particular to result from legionellas , 
was soon associated epidemiologically with the ingestion 
of an ol ive o i l  that had been adulterated with ani l ine 
derivatives . The oil , intended for industrial use , had 
been denatured with ani l ine . The chemical process ing 
that was supposed to el iminate the anil ine was not 
effective , and the contaminants were associated with the 
appearance of these symptoms . One year later , in June 
1 9 8 2 , 19 , 828  patients were diagnosed , of whom 11 , 7 3 1  ( 5 9  
percent) required hospi tal ization and 3 1 5  ( 1 . 6  percent of 
those affected) died . 

The recent occurrence of a disaster such as that 
caused by the contaminated oil in a country that now 
belongs to the European Economic Community gives an idea 
of the pos s ibilities that can arise when surveillance is 
not carried out properly in the course of large - scale 
management of indus tr ial ized foods . 

The risks assoc iated with the contamination of food 
are clearly tied to socioeconomic and cultural factors . 
I n  rural populations , the problems cons ist  of the 
consumption of raw or contaminated foods and nonpotable 
water , the presence of fecal matter in the environment , 
and inadequate systems for storage . Thus , these phys ical 
and environmental aspects enhance the pervas ive 
b iological risk . 

An important risk in the handl ing of meat in Third 
World countries is  the improper operation of 
s laughterhouses . Indeed , the conditions for slaughtering 
and the handl ing of meat , viscera , and other products are 
propitious for microb ial contamination . Defic ient or 
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incomplete inspection leads to  the consumption of 
endogenously paras itized products (Bobenrieth , 1985 ) . 

In marginal urban sectors , there is in addition the 
large danger presented by food sold by vendors in the 
s treets . Improper handling , from preparation up through 
sale , poses very high risks to the urban population 
desp ite that population ' s  greater economic resources .  

The population belonging to the middle and upper 
classes consumes or can consume foods that are 
microb iologically innocuous . However , contamination can 
occur in the process ing , storage , or transportation 
s tages . It is almost always a result of enteropathogens 
in foods such as eggs , powdered milk , cheeses , and milk 
products . 

Finally , it  mus t be recognized that careless food 
preparation or handling in the home or food-service 
establishment constitutes in all societies a maj or 
component of risk from foodborne illness . 

What Liebig stated a century ago still holds true : 
Man is what he eats (Der Mann ist was er isst) . 
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Food Risks in Perspective 

RICHARD L. HAIL 

Dr . Kumate ' s  paper has provided a comprehens ive and 
detailed list  of foodborne risks . Among his other 
interesting points is that of the double impact of the 
Neolithic revolution . The convers ion from hunting and 
gathering to herding and farming enormously increased the 
supply of available food . At the same time , it greatly 
enhanced the risks , through contamination , in that 
enlarged supply of food . Thus was established a pattern 
that continues to be valid : virtually every s tep we take 
to enlarge or preserve the food supply , no matter how 
beneficial , carries with it some - -usually minor - - increase 
of risk . The purpose of effective food proces s ing and 
dis tribution systems and the purpose of food control 
systems is  to retain as many as pos s ible of the benefits 
while minimiz ing the attendant risks . 

To move effectively toward its obj ective , this  
Conference must focus on the greatest  risks and those  
that can mos t  eas ily be reduced . 

Dr . Kumate divided risks into the microbiological and 
the chemical , and class ified the latter as both 
endogenous and exogenous . One could cons ider a sl ight 
expans ion of these risk clas s ifications . 

o microbiological contamination 
o natural toxicants ( chemical , endogenous ) 
o environmental contaminants ( chemical , exogenous ) 
o pesticide residues ( chemical , exogenous ) 
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o food additives ( chemical , exogenous ) 
o loss of nutrients 

Morb idity and mortal ity s tatistics from Wes tern 
Europe , Canada , and the United States confirm that 
foodborne microb iological risks far exceed the chemical 
hazards ( Bryan , 1978 ; CDC , 1983 , 1984) , though it is 
clear that even in these countries only a tiny fraction 
of the total cases i s  reported . For developing countries 
in Latin America and elsewhere , s tatistics on foodborne 
risks are scant or nonexistent . 

There can be no doubt of the total impact of enteric 
disease . Snyder and Merson ( 1982 ) , us ing 1980 population 
estimates , calculate that in Africa , As ia ( excluding 
China) , and Latin America , there were 4 . 6  mill ion deaths 
from diarrheal disease among children under five . What 
is unclear is how much of this  disease burden is  
foodborne , how much waterborne , and how much i s  due to 
the general environment . A number of publications , 
focus ing mainly on weaning foods , confirm the high leve l s  
of enterotoxigenic bacterial contamination of these 
home - prepared foods in several developing countries 
(Barrell  and Rowland , 1979 , 1980 ; Rowland et al . ,  1 9 7 8 ) . 
Other publications ( Caparelly and Mata , 1975 ; J iwa et 
al . ,  1 9 8 1 )  provide comparable results on contamination of 
adul t foods . Very few reported studies directly l ink 
food contamination to disease rates . One such , on 
weaning foods in Bangladesh ( Black et al . ,  1982 ) found a 
s ignificant relationship between the proportion of a 
child ' s  food contaminated with Escherichia col i and that 
chil d ' s annual inc idence of diarrhea assoc iated with 
enterotoxigenic E .  col i . 

There is  no broad data base for developing countries , 
but the pr imacy of microbiological risks - - or 
microbiological/nutritional risks - - is clear . In any 
country or area , regardless of economic and social s tatus 
or organization , the microbiological risks in the food 
supply are by far the greatest . 

Far below microbiological risks in frequency or 
overall impact ,  though still  extremely serious when they 
do occur , are the four categories of chemical risks 
l isted above . Compared with other chemical risks , those 
from endogenous natural toxicants are less  often 
recognized or reported , and therefore are accepted less  
c ritically . What data are available suggest  that 
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quantitatively they exceed any other category of chemical 
risk . 

Environmental or accidental risk exposures ,  such as 
those resulting from contaminated olive oil in Spain or 
polychlorinated biphenyl ( PCB) contamination of animal 
feed in Michigan , are exceedingly serious when they do 
occur . They are not common , and because of the ir unusual 
nature , garner much public attention . No pos s ible system 
of monitoring or control can wholly prevent such 
incidents . Diminishing their probability and potential 
for harm depends upon the existence of an adequate 
infrastructure that incorporates regulation , labeling , 
education , training , and enforcement agains t the careless 
and criminal , as well as a public health system capable 
of providing prompt and effective responses . 

The magnitude of pestic ide risks in any food supply is 
directly dependent on the degree of misuse of these 
agents . Where there exist effective means for safety 
evaluation and tolerance setting , product labeling , 
training of applicators ,  and monitoring for effective 
compliance , serious problems are rare . No country is 
free of  them , as the recent aldicarb contamination in 
Cal ifornia watermelons demons trates . But where 
infrastructure is lacking , or enforcement is lax , risks 
from careless or uninformed use of pesticides rise far 
above an acceptable level . In such an environment , they 
may not receive adequate attention . For the same 
reasons , all the other food risks - -particularly those 
from microb iological causes - -will be magnified . 

The same general s tatements may be made about risks 
assoc iated with food additives that are functional minor 
ingredients or process ing aids - -not contaminants that 
find the ir way into food through carelessness or lack of 
training . As with all other agents affecting the food 
supply , additives must be used only with effective 
evaluation , label ing , training , monitoring , and control . 
In more developed economies these are the factors that 
keep such lesser chemical risks at a negl igible level . 

Nevertheless , we cannot scatter our limited resources 
by training all these categories of risk , and the 
detailed causative factors within them , as of  equal 
importance or probability .  Everywhere the ranking o f  the 
risk categories remains the same . The ir total impact 
falls in proport ion to the means available for the ir 
control . I t  is  the function of local and regional pub l ic 
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health and monitor ing sys tems to identify the specific 
risks mos t  demanding attention in each category so  that 
inevitably limited resources in government , education , 
and industry can be focused where they are mos t  needed . 
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Food Hazards and Health Issues 

DISCUS SION SUMMARY 

During the discus s ion following the presentations on 
Food Hazards and Health I ssues , the following themes , 
s tatements , and proposals emerged : 

o Comparing food protection to food production , the 
discussants s tressed the need to give at leas t as great 
attention to food protection as to food production . 

o In the long run , a central measure for food 
protection mus t be consumer education resulting in higher 
s tandards of demand . In the meantime , more immediate 
steps have to be taken that require the full commi tment 
of g�vernment officials . 

o I t  is important to real ize the complexity and 
heterogene ity of the food production- food consumption 
chain , as well as the variations that occur as a result 
of geographic and seasonal differences . 

o While well - es tablished factories will usually have 
good standards and are interested in improving them , in 
many countries there is a s izable part of the food 
indus try that is  very small , cottage industry , or even 
c l andestine ; each of these levels requires a different 
approach . 

o While it is often s tated that good food- qual ity 
control is  too expens ive for many producers , the 
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discussants concluded that very s imple and affordable 
measures can assure the core of adequate control .  

o Food protection needs to be approached with 
recognition of the large number of interdependent factors 
involved . Environmental sanitation , including a safe 
water supply , is a bas ic and indispensable requirement 
for achieving good food- quality control . I t  is difficult 
to achieve , but it can be done , as has been shown in Cuba 
and some other Latin American countries . 

o Information on the real magnitude of food 
protection problems is inadequate .  In many countries 
foodborne diseases incorrectly occupy a secondary place 
in health s tatistics because of inadequate or defective 
reporting and recording of data . The discussion 
emphasized the need for good information systems , as well 
as the concept that morb idity from diarrhea is  a far more 
sens itive and important indicator of unsafe food and 
water than death rates . Chronic consequences should be 
added to the effects of acute ep isodes as parameters to 
measure the frequency and cost of foodborne disease . 

Discussants proposed that problems in food protection 
in Latin America be listed in the following order of 
priority : 

o bacterial contamination 
o mycotoxins 
o pesticide res idues , particularly those resul ting 

from misuse 
o res idues of antibiotics , hormones , and plant - growth 

promo tors 
o paras itic infections , espec ially amoebias is  and 

giardias is  
o natural toxicants 
o food additives 

S ince nutritive value is  sometimes lost during 
proce s s ing , nutritive value should be included as a 
parameter for food qual ity control . 

Finally , emphas is  was given to : 

o improving training in food microb iology in medical , 
food technology , and nutrition schools 
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o s tandardization of analytical methodology for the 
more common problems , but also for so - called uncommon 
contaminants such as CamRylobacter 

o promoting research , especially that of a very 
practical and appl ied nature , to be carried out in the 
places where the problems occur 
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Food Control Mechanisms in the Americas 

ALEXANDER B. MORRISON 

THE DUAL OBJECTIVES OF FOOD CONTROL 

National food control services have developed in the 
Americas during the las t hundred years primarily because 
of two interdependent , yet separate , concerns of 
consumers . Of these , demands that the food supply be 
safe to eat is perhaps of greates t  importance . However , 
economic concerns that foods not be sold in ways that are 
false , misleading , or deceptive have not uncommonly been 
the primary motivating forces behind national food 
control legis lation . In Canada , for example , it was 
economic concern over food fraud , and not concerns about 
health per se , that led to the development of early food 
control legis lation in the 1870s ( Chapman and Morrison ,  
1966 ) . The driving force o f  economic factors is 
underscored by the fact that in many developing countries 
of the Americas Region the quality of food des tined for 
export is  often more s trictly controlled than that 
intended for consumption within the country . 

I t  is  only relatively recently that many national 
governments in the Americas and elsewhere have begun to 
cons ider food control in its proper perspective : 
protection of both consumers ' health and of the economic 
interests of the country and the individual (Morrison ,  
1 9 8 1 ) . Although there are many factors influenc ing food 
control that lie outs ide the health sphere , failure by 
national governments to recognize that one of the primary 
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purposes of food control is to protect health will 
inevitably lead to food control policies and practices 
that are determined by short - run economic advantages ,  
which may not be in the long - term interests  of the nation . 

As a vital component of primary health care , food 
control must be able to influence food handl ing 
activities in community health centers and at household 
levels . Large numbers of food- related illnesses  have 
the ir origin and solution in the home or in the 
community . Food control activities mus t therefore 
include educational efforts directed toward fami l ies , to 
ensure safe handl ing of foods at the household level . 
Focus should be on the two groups - -women and 
children- - that have the greatest  influence over the 
quality of food in the home , and should involve such 
s imple but important matters as education in personal 
hygiene , sanitary waste disposal , and safe methods of 
food preparation for the family . 

The active partic ipation of the community is a bas ic 
concept of primary health care . Food control mus t 
therefore involve food safety programs at the local , 
community level . This  effort is of particular importance 
for many countries of the Americas , where vast amounts of 
food are prepared by smal l - scale local food proces sors 
and distributors . 

This is not to say that the es tablishment of legal 
s tandards for the safety of foods , coupled with vigorous 
compl iance activities , are unimportant . Food control 
authorities , if they are to effectively protect the 
public , mus t comb ine education of .  families and indus trial 
food processors with vigorous enforcement of food safety 
l aws . The proper mixture of these food control methods 
will depend upon the particular c ircums tances in each 
control s i tuation . Most  food manufacturers , for example , 
e i ther voluntarily abide by the ir own high standards to 
ensure safety of the ir products or will voluntarily 
comply with such standards when informed and educated 
about the need to do so . Small numbers of manufacturers 
in every country , however , are sufficiently irrespons ible 
that they will only respond to vigorous legal actions to 
c ontrol the ir activities . 

In summary , it is apparent from the foregoing that 
food control has two maj or obj ectives : to protect 
consumers against . unsafe foods and to guard them agains t 
food fraud . S ince many foods sold in ways that are 
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misleading , deceptive , and fraudulent are also unsafe , it 
is obvious that these two obj ectives are interrelated . 
The public health aspects of food control are a maj or 
component of primary health care . Thus , food control 
must embody educational practices and programs . However ,  
food control also involves inspection , analysis , and 
other compliance activities , all of which have legal and 
law enforcement ramifications . 

FOOD CONTROL PROBLEMS IN THE AMERICAS 

Food control in the Americas must be seen agains t the 
background of a series of interrelated and complex 
problems that severely tax the ability of many national 
governments to provide necessary protection against 
unsafe and fraudulent foods (Morrison , 1981 ; PAHO , 
l98la , b ) . These include rap id population growth : in the 
Region as a whole population is growing faster than food 
production . Rapid but disorganized urban growth , a 
commonly observed pattern , places additional s trains on 
already heavily burdened support systems , including 
hous ing , the provis ion of clean water and adequate 
sanitary fac ilities , and employment opportunities . With 
uncontrolled urban growth there is  increased dependence 
on foods produced outs ide the home and community . There 
is inevitably less individual safety control over these 
foods . There is also an increas ing dependence by many 
countries on imported foods , which may or may not be 
produced , processed , stored , or distributed in ways that 
are safe . 

Domestic food process ing industries in mos t  countries 
of the Americas are characterized by large numbers of 
small - or medium - s ized firms . Many such firms lack the 
financ ial resources ,  phys ical facil ities , and trained 
s taff necessary for proper qual ity control . As a result , 
inadequate attention is often paid to the need for close 
and continuing control over sanitation in food 
proces s ing , storage , and distribution- - or to resultant 
public health problems . Refrigeration and other storage 
procedures that help maintain food quality often are 
lacking , and transportation and distribution facil ities 
and procedures may be defic ient . Food spo ilage or loss 
of food quality and quantity through contamination by 
rodents , insects , bacteria , molds , and other cause s  or 
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vectors of disease is  common . In other words , the 
infras tructures and expertise necessary for proper food 
control at all points in the production , proces s ing , 
distribution , and marketing chains are lacking , or do not 
function effectively , in many countries of the Region . 

A recurring problem is the lack of  a firm national 
commitment to a safe food supply . Many countries in the 
Region do not yet have clearly defined and articulated 
national food control policies , and as a result , 
fragmentation of efforts by various government 
departments and agenc ies is common and competition among 
government departments for s taff , funds , and prestige may 
arise . Enforcement of existing laws often is  sporadic at 
bes t , and both inspection and analytical components of 
compl iance activities are not uncommonly deficient in 
qual ity and quantity . 

Within the Americas Region great differences in the 
effectiveness  of national food legislation are apparent . 
Many Latin American countries enacted food control laws 
between the two world wars ( 1920 to 1940 ) . Although the 
legal systems of mos t  Lat in American countries are based , 
for historical reasons , on those of Spain or Portugal , 
s igni ficant differences have developed in national food 
laws . The smaller nations of the Caribbean generally 
have attempted , with varying degrees of success , to enact 
food laws that reflect those of  the former colonial 
powers . Although the United States and Canada both have 
food control laws and mechanisms that are reasonably 
e ffective within the ir own national settings , it would be 
mos t  unwise to assume that the North American experience 
in food control could or should be the model for other 
countries . In develop ing the ir own national food laws 
and resources ,  including national proces s ing indus tries , 
o ther countries of the hemisphere may choose not to 
fol low patterns es tablished in the United S tates or 
Canada . Each nation mus t choose i ts own path in 
developing and applying effective food control laws and 
mechanisms . Develop ing nations setting up food control 
s e rvice s  should be able to gain from the e fforts and 
e rrors of those  who have gone before them . 

While national food laws mus t safeguard national 
interests and reflect national s i tuations , it is  
important , in  light of the growing international trade in 
foods , that such laws not be in serious confl ict with the 
requirements of the world market .  In particular , 
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national food standards should follow those of the Codex 
Al imentarius - - countries need not waste their time 
reinventing food standards . 

Food legislation in many countries of the Region s till 
is  obsolete , incomplete , or both , although improvements 
are be ing made . All too often national food laws are 
characterized by j urisdictional dichotomies that weaken 
their effectiveness . Thus , with a few prominent 
exceptions such as in Argentina and Brazil , legal 
provis ions concerning food hygiene are commonly found in 
sanitary codes that also deal with many other aspects of 
human , or even animal , health . Authority to elaborate 
food standards may be given to an agency respons ible for 
develop ing standards for many items other than food . 
Such a split in j urisdiction makes effective food control 
pos s ible only if a high degree of interministerial 
cooperation is obtained . As anyone who has ever worked 
in a large government bureaucracy well knows , such 
cooperation is more often the exception than the rule , in 
every country . 

GENERAL FOOD PRINCIPLES FOR FOOD CONTROL 

What advice can then be given on general principles to 
be followed in setting up and administering a national 
food law that will best meet the dual obj ectives of food 
control ?  According to FAO/WHO/UNEP ( 1 9 7 6 )  and Morrison 
( 19 8 1 ) , guidel ines , which should be applicable regardless 
of the s ize of the country or stage of its development , 
should include the following : 

Distin&Uishing between Legislation and Regulation . A 
national food control law should set forth the principles 
of control over food safety and fraud ; it should not 
contain details subj ect to frequent amendment because of 
changing technology and sc ientific advances . Within the 
framework of the principles established by the national 
food law ,  the legislation should provide authority to a 
food control agency to enact detailed regulations , 
including the establishment of food standards , lists of 
permitted additives and permitted levels of contaminants , 
manufacturing requirements , etc . In other words , 
legis lation- -which changes slowly and is under direct 
parliamentary or congress ional , rather than bureaucratic , 
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control - - should be uncoupled from regulations , which may 
require rapid adj ustment in light of new scientific 
information . 

Focus in& Authority in a Health- Oriented A&ency . One 
minis try mus t be given an important , but not necessarily 
exclus ive , role in developing and administering national 
food control policies . As long as the national food 
control agency , in its policies and daily work , maintains 
the principle that food control is a vital bulwark of 
public health rather than an economic support activity 
for food producers and processors , the ministry in which 
the agency is located or to whom it reports is perhaps of  
lesser importance . I t  may be more difficult to retain a 
health orientation if the food control agency is  located 
in an economic minis try , but if such a decis ion is made 
by the national government , the health minis try should be 
given the final authority for setting health s tandards . 

Collaboration between Health and A&riculture . Food 
control being a multisectoral field , it is  essential that 
there is a close collaboration between the health and 
agr iculture sectors . I t  is highly des irable that the 
relationships between the ministries of health and 
agriculture be developed and defined by s tatute in ways 
that recognize and protect the legitimate concerns of 
each relative to food control . 

Ihe Primacy of National Law . In nations having a 
federal system of government , s tate or provinc ial food 
control laws mus t not hamper trade within the country . 
In such countries , a national food control law that 
applies in all pol itical j urisdictions is required , as 
was found necessary in Braz il and Argentina . In Canada , 
the legal primacy of the Federal Food and Drugs Act over 
provincial laws in matters relating to food safety is  
well es tablished ( Pugs ley , 196 7 ) . The Federal Act has 
proven of cons iderable value in ensuring the safety of 
the national food supply , applying as it  does to the sale 
o f  foods at all points and leve l s  in the food 
manufacturing , distribution , and marketing chain . 

Creative Financ ing of Food Control Service . Most  
developing nations within the Region find it di fficul t to  
finance an effective food control service from general 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


114 

revenues obtained by taxation . As a result , increas ing 
attention is being paid to the •user pays • principle , 
whereby the costs of inspection of food manufacturing 
es tablishments are borne ( at least in part)  by the 
manufacturers , on whom inspection levies are imposed by 
the national government . These procedures may generate 
much- needed revenue . However , care must be taken . 
Manufacturers must not be allowed to ins i s t  that s ince 
they pay the costs of inspection activities they will 
determine the nature and extent of those activities . 
Other mechanisms that national governments might cons ider 
for rais ing revenues for effective food control services 
include compulsory registration of branded products (with 
an accompanying fee )  or taxes dependent upon the amount 
of sales . Regardless of the mechanism ( s )  chosen , when 
spec ial fees are levied it is important they be used for 
maintenance of the food control system , and not be 
subsumed into general government revenues .  Lack of 
appropriate adminis trative mechanisms to accomplish this 
obj ective may , indeed , l imit the appl ication of •user 
pays • procedures .  

Safety in S treet-Vended Foods . Spec ial mention must 
be made of problems associated with itinerant street 
vendors of foods , who play a significant role in food 
distribution in many urban areas of Latin America and the 
Caribbean . In many ins tances food distributed by s treet 
vendors may be contaminated or adul terated , and hence 
pose a serious risk to health . There is  no easy way to 
deal with the problem . Unless vigorously and 
cons is tently enforced , laws are of little value , and the 
itinerant nature of the operators makes control 
difficult . Public education about the maj or role of  
contaminated or adulterated food in caus ing disease is of 
special importance .  The provis ion of potable water and 
other sanitary services for use by s treet vendors may be 
of cons iderable value . From their perspective as 
international agencies , the Pan American Health 
Organization ( PAHO) and the Food and Agriculture 
Organization ( FAO) could provide much-needed leadership 
in developing innovative approaches to dealing with this 
problem effectively and humanely . 

Providing for Food Inspection . A national food 
control law mus t provide for a s trong food inspection 
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capability .  In small countries a s ingle food inspection 
service may cover all levels of trade throughout the 
country . In larger countries , however , much of the 
day - to - day adminis tration of food control services may be 
handled at local or s tate levels , particularly where 
products move only in local commerce .  

The powers of inspectors must be clearly spelled out 
in the national food laws so inspectors can carry out 
the ir duties without obs truction or haras sment . These 
include the power to examine books , documents ,  and 
records ; to seize and detain foods and food ingredients ; 
to take samples for analys is ; and to inspect food 
manufacturing , s torage , and dis tribution es tablishments . 
Close l iaison is required between inspectors and 
laboratory analys ts ; each must be fully aware of the 
activities of the other , and work in close conj unction 
with the ir colleagues . 

In carrying out their duties , inspectors mus t remember 
that quality mus t be built into each step involved in the 
production of a product , and cannot be " inspected" into a 
produc t . Thus , increased inspection pressure must be 
maintained on marginal firms until they build qual ity 
into their products . Conversely , when a firm shows , on 
the bas is of repeated inspections , analytical data , and 
measures of qual ity such as consumer complaints and 
product recalls , that its produc ts are cons is tently of 
h i gh quality ,  inspection pressure can safely be reduced . 
I nspectors should also concentrate attention on the mos t  
vulnerable o r  critical points i n  the food production 
proces s , for it is there that problems are mos t  l ikely to 
occur . 

I t  is  important that food inspectors be adequately 
trained and recompensed for the ir duties , which are 
exacting and demanding . In some countries multipurpose 
inspectors , who inspect other things bes ides foods , may 
be used . Where this is done , it remains important to 
develop , train , and retain a group of spec ial ized food 
inspectors who can carry out especially difficult or 
technically exacting inspections and can train more 
general ized workers . For long- term personal commitment 
to the field , it is essential that inspectors have 
c l e arly defined career paths . S imilarly , adequate levels 
o f  remuneration reduce the temptation of corruption to 
whi ch inspectors in all countries are exposed . In 
add i tion to food inspectors trained at the profe s s ional 
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level , there is a great need for people trained at the 
subprofess ional level who can provide bas ic inspection 
services . 

In the Region there is a marked shortage of trained 
food inspectors who can deal effectively wi th activit ies 
related to food process ing and handl ing , including both 
microbiological and chemical hazards . Furthermore , the 
need to upgrade the technical capabilities of existing 
inspectors remains high . The pace of technological 
change is so rap id that failure to provide for periodic 
technical upgrading of inspectors will soon result in a 
s ignificant drop in the degree of public protection 
provided by national control services . For example , 
uncontrolled use of chemical pesticides can leave toxic 
chemical res idues in foods that cause serious health 
problems . Proper food process ing , on the other hand , may 
significantly reduce chemical residues in the food supply 
and thus increase its safety . Proper evaluation and 
inspection activities in this complex area require highly 
trained and knowledgeable s taff . A s imilar s ituation 
prevails vis - a-vis microbiological hazards in foods , 
which remain the maj or food safety concern in all 
countries of the Region . Here , too , the complexity of 
the problem is increas ing as new organisms , such as 
Listeria monocytogenes and Vibrio vulnificus , become 
recognized as important food- and waterborne pathogens . 

Providing for Analytical Seryices .  Those providing 
analytical services mus t work closely with food 
inspectors . A food control service without adequate 
analytical capabilities is l ike a boxer with only one 
arm - - at a very distinct disadvantage . It is the proper 
combination of the two that provides maximum power to 
food control activities . Many countries of the Americas , 
unfortunately , do not yet have adequate laboratory 
fac i lities for analys is of food samples . In developing 
such capabilities , it is wise to walk before one runs . 
Countries should s tart firs t with relatively s imple 
analytical procedures , and should not attempt more 
complex , sophisticated analytical methods unless and 
until they have the trained s taff and equipment necessary 
to do the j ob adequately . 

In nearly all countries some analytical capac ity 
exis ts , although it may not be in the national food 
control agency . Under such circumstances , agreements 
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should be sought with other government departments or 
agencies to carry out food analys is serVices on behalf of 
the control agency . National food control agenc ies in 
more developed countries , and international agenc ies such 
as PAHO and FAO and the ir research or collaborating 
centers , can do much to assist  les s  developed countries 
to train analysts and equip analytical laboratories . In 
all countries , careful attention must be paid to proper 
maintenance and repairs in order to avoid long periods 
when equipment is  out of operation because of technical 
prob lems . 

Monitoring and Surve illance . Food control agencies , 
if  they are doing the ir work properly , generate large 
amounts of data , which form the bas is for monitoring the 
quality of the national food supply . Inspection of and 
analytical information on commodity groups , companies ,  
and industries are of vital importance in assess ing the 
s afety of the food supply and in detecting problems . But 
these  internal data mus t be coupled with external 
information such as data on the prevalence and frequency 
of foodborne diseases . 

Mos t  countries in the Region lack adequate 
epidemiological surveillance mechanisms . Even in 
countries such as the United States and Canada , where 
reasonably effective surveillance data are available on 
some foodborne microbial diseases , almost  nothing is 
available on the health effects of chronic , low- level 
exposure to chemical toxicants . In fact , it is  not known 
with certainty how to carry out such surveillance at 
reasonable cost and with reasonable expectations of 
effectiveness . 

Although it is  not poss ible to quantify the numbers of 
people in the Region who become acutely ill from 
foodborne or waterborne microb ial agents , enough data are 
available to state in general terms the public heal th 
problems involved .  Diarrheal diseases , in the etiology 
and dis semination of which contaminated food and/or water 
play maj or roles , are leading causes of death in 
developing countries of the Americas . The economic 
impact of foodborne and waterborne diseases also is 
difficult to quantify .  It inc ludes not only the direct 
c o sts of health care and lost income , but also  effects on 
the movement of tourists from country to country . The 
health and economic effects of unsafe foods are not known 
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in quantitative terms , but they must be in the range of 
mill ions of ill people and bill ions of dollars annual ly 
for the Region as a whole . 

Much remains to be done in all countries of the 
Americas to improve monitoring and surveillance 
capabil ities . Not only funds but also trained s taff are 
in extremely short supply . Research on new , more 
sens itive and precise methods of monitoring and 
surve illance desperately is needed . There is a worldwide 
shortage of trained epidemiologis ts capable of collecting 
and analyz ing data on all aspects of communicable and 
noncommunicable diseases . 

Although PAHO and its regional centers have been of 
immeasurable value in providing epidemiological 
ass i stance to countries of the Region , in the long run it 
remains the respons ibility of national governments to 
fund and support epidemiological capabil ities necessary 
to meet the ir national requirements .  Such services 
should be able to provide rapid responses to foodborne 
crises , which can reach epidemic proportions in a very 
short time . For maximum effectiveness , close cooperation 
is needed between epidemiological and laboratory workers . 

Information Exchaoge . Information obtained by 
national governments in the course of their food control 
activities is often of value to other countries . I t  is 
common for food shipments that have been refused entry 
into one country because they do not meet quality or 
safety requirements to be sent to others , in the hope 
that eventually they will slip through a national 
surveillance network and be sold . Almost  invariably it 
is the less developed countries of the Region , who 
perhaps do not have a sufficiently developed capac ity to 
protect themselves , who fall victim to such unscrupulous 
practices . Some countries have informal mechanisms , 
often at the profess ional , rather than the executive , 
level , whereby they notify each other of such problems on 
a routine bas is . However , effective mechanisms involving 
all countries are needed . These mus t be capable of 
providing timely and up - to - date information rapidly among 
countries , given the speed with which foods now move in 
international commerce . 

Other matters relating to food safety that originate 
in one of the countries of the Region are likely to be of 
interest  to others . They include action to ban the use 
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of a pesticide or food additive , for example , or an 
outbreak of foodborne microbial disease that involves 
foods in international commerce . These and other food 
safety concerns require the development of effective 
procedures for information exchange among national food 
control agenc ies . 

Advisory and Educational Services . Although it is 
essential to give attention to the legal and law 
enforcement aspects of food control ,  emphas is must  also 
be given to educational and advisory activities that lead 
to voluntary compliance with the requirements for safe 
food . Guidel ines for good manufacturing practice , if  
wide ly accepted and applied by the food indus try in 
various countries , could do much to improve process ing 
prac tices , as well as to ensure quality control for 
high- r isk foods moving in international commerce . At the 
community level , workers in restaurants , hotels , and 
other food service es tablishments require education in 
bas ic  aspects of food sanitation . So , too , do family 
members at the household level . 

Although large indus trial firms usually do a good j ob 
of assuring the qual ity of the foods they produce , and 
normally are fully aware of what is needed in this 
respect ,  small - and medium- s ized manufacturers often 
require assistance in problem identification and problem 
solving . They can benefit from advisory services 
provided by the national food control agency , as well  as 
those of trade as sociations and international 
organizations . Food control agenc ies that recognize the 
great dividends accruing from advice and educational 
activities can avoid the immense workload involved in 
treating each situation as an impending law suit . This 
approach requires that food inspectors be oriented toward 
public health rather than police activities ; the ir motto 
might well be Legal Action if Necessary , but not 
Necessarily Legal Ac tion (Morrison ,  19 7 5 ) . 

CONCLUSION 

Without attempting to provide an encyclopedic coverage 
of the current state of food control mechanisms in the 
Americas , this  paper has tried to focus on general 
p r inciples that mus t guide food control agenc ies if they 
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are to achieve their obj ectives of protecting the public 
from health hazards and fraud . The rewards from improved 
food control programs , in terms of both health and 
economic well -being , make the effort to obtain such 
improvement very worthwhile . 
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DISCUSSION SUMMARY 

The following themes recurred during the discuss ion of 
this topic : 

!he need for as sistance in training and upgrading 
inspectors and analys ts . This can take the form of 
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financial a s s i s tance or training opportunitie s , either 
within the country itself or in developed countries in 
the Region that have effective food control programs . 
Training is of l ittle or no value , however , if trained 
people are not provided with the physical and financial 
resources necessary for them to carry out the ir work 
effectively . Skilled human resources , including 
veterinarians and public health inspectors , are often not 
used effectively now . Adequate s alary leve l s  and 
long - term career paths are e s sential . 

The importance of educational activitie s . Thes e  mus t  
include education o f  consumers in the family and 
community , as wel l  as educational efforts within the 
industrial s ector to help assure voluntary compl iance 
with high s tandards of food protect ion . Some countries 
require as s i s tance in providing appropriate educational 
programs . 

The need for a s s i s tance in acquiring and maintaining 
e s s ential analyt ical equipment . Some deve lop ing 
countries lack the funds required to purchase and 
maintain analyt ical ins trumentation . Analytical programs 
mus t  reflect the needs and capab ilities of the country 
involved .  S imple procedures should be firmly in place 
before attempts are made to carry out more sophi sticated 
analys es . Because downtime of equipment requiring 
repairs is often exce s s ive in develop ing countrie s , it is 
important that preventive maintenance and repair 
capab i l i ties be built into analytical programs . 

The need for interminis terial cooperation rather than 
dupl ication or compe tition within national governments . 
Food control in many countr ies is characterized by the 
involvement of several government agenc ies and 
ministr ies . While this i s , in part , a reflect ion of the 
complexity of the field , dupl ication of e ffort and lack 
of integration often ensues . Problems of duplication and 
competit ion can only be resolved by firm national 
c ommitments at the highe s t  leve l s  of government . 

The need to determine real istic priorities and 
attainable obj ectives within the context of the social . 
e c onomic . and political real ities of the country 
involve d .  Each country mus t  choo se i t s  o wn  path in 
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developing and applying effective food control laws and 
mechanisms . What is appropriate in one country may not 
be so in another ,  because of differences in s ize , s tage 
of development , and availability of human and financial 
resources ,  or differences in sociocultural values or 
political systems . Priorities and obj ectives can only be 
set within the context and framework of clearly defined 
and articulated national food control policies that 
recognize , inter alia , that food control is an essential 
component of primary health care . 
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Food Protection in International Commerce* 

ALBEIITO DE L AS C ARRERAS 

The concept of food protection has gradually gained 
recognition and assumed better definition as progres s  has 
been made in the related fields of food s c ience and 
technology .  National legislation in general , especially 
in the more deve loped countries , has reflected this 
progres s  s ince the end of the last century . In recent 
dec ade s , however ,  a notable acceleration has occurred in 
the area of food safety . Thi s  has led to profound 
modifications in and additions to legis lation and has 
brought about the e s tabl i shment of research and teaching 
institutes as wel l  as the organizat ion of adminis trat ive 
food safety office s in the public sector . I t  has also 
p romoted the training of human resources and activi ties 
in the private sector to implement new food s afety 
s tandards and procedure s .  International commerce has had 
to observe thes e  new rules .  As a result , forums have 
b e en e s tab l i shed for discus s ion of s tandards and the ir 
compatib i l i ty at international levels . 

The developed countries naturally lead in the 
evolution of standards - -but this proce s s  i s  also under 
way in develop ing nations , including a large group of 

*Translated from the original Spanish manuscript . 
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countries that is interested in advancing such s tandards 
more rap idly for domestic reasons as well  as for reasons 
of international commerce . For a variety of reasons , the 
richer nations seek even more progress in this area among 
the various countries . First , there are reasons based on 
international sol idarity that give impetus to the 
development of food protection s tandards ; second , there 
are reasons aris ing from the growing process  of 
internationalization throughout the world , which prevents 
the more advanced nations from insulating themse lves from 
the problems created by the disparity among food 
standards . Hence , international commerce requires the 
development of compatible national legislation and food 
safety requirements , without which the exchange of goods 
will come up against obs tacles that may be insurmountable . 

The Inter-American Conference on Food Protection has 
the sound obj ective of analyz ing these problems in light 
of the varying po ints of view and the divers ity of 
interests among the nations of the hemisphere . It will 
prove mos t  useful if it  makes recommendations that can be 
appl ied in the near future . 

This paper reviews developments in agriculture over 
the recent past and the outlook for the future . I t  also 
examines the international food trade , its mos t  
s ignificant trends and expected changes .  Emphas is will 
be on inter-American trade , which is the focus of this  
Conference . The legitimacy of food protection is also 
examined along with the princ ipal factors that j ustify 
spec ific legislation and s tandards that support it . A 
typical food safety case involving inter-American trade 
is described to show the complexity of the top ic and the 
inves tments and costs involved for countries and for the 
bus iness world and to indicate poss ible courses of action 
for achieving a better understanding of common 
interests . There is also an analys is of the 
incompatibility of the growing number of food protection 
requirements with the trend of falling international 
prices caused by current protectionist  polic ies . 
Recommendations for action are presented at the 
conclus ion of the paper . 

DEVELOPMENTS IN AGRICULTURE : OUTLOOK FOR THE FUTURE 

The second half of the Twentieth Century has witnessed 
some interesting developments in agriculture . At the end 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


125  

of the Nineteenth Century , a variety of factors began to 
stimulate greater productive vital ity ; an example would 
be mechanization , a potent force from its early 
beginnings . Progres s  in the agricultural sc iences 
spurred changes in production sys tems and s ignificantly 
s timulated growth . The truly great surge in agricultural 
progress  came about during and after Yorld Yar II as a 
result of advances made in the United States . The Food 
and Agriculture Organization ( FAO) was es tablished in 
Quebec in 1945 to assess existing agricultural practices 
that might be used to rel ieve the food problems of 
countries that had been devastated by Yorld Yar I I  and to 
help the develop ing world in general . The vigor of North 
American agriculture - -which was based on the development 
of sc ience and technology , on industry ' s  involvement , and 
on the effic iency of farmers - - represented a solid example 
for potential application by the Organization in accord 
with these princ iples . 

In the developed countries , including those that 
suffered most  from the war , it  did not take long for 
s ignificant progres s  to be made in agriculture . Only a 
few decades after the war , the low rate of population 
growth in these countries , coupled with this increased 
agricultural productivity resulted in s izeable food 
surpluses , which were then exported .  In the develop ing 
countries , agricultural production also grew , even more 
rap idly than in the developed world . Here , however ,  the 
process was accompanied by population growth - - a  
phenomenon unknown until then- -which resulted in 
significant increases in food requirements . 
Nevertheless , the food supply has also improved in 
develop ing countries . In a passage in Agriculture : 
Toward 2000 , FAO pointed out that "world agricultural 
production has responded pos itively to this demographic 
growth , increas ing s l ightly more rapidly than the 
population . "  I t  added : "The fact that , in these decades 
of enormous demographic increase ,  mos t  of the world ' s  
population has increased its food intake , and that hunger 
has been contained , also indicates the progres s  of food 
systems " ( see Table 1 ) . 

In this regard , it is interesting that the grim 
neo -Malthus ian forecasts made by the Meadows team before 
the Counc il of Rome in The Limits of Growth (Meadows et 
al . ,  1972)  have dis s ipated , as had happened more than a 
century ago to the predict ions made by Malthus himself . 
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TABLE 1 Average Annual Percentages of Increase in World 
Agricultural Production for Two Periods : 1961 - 19 6 5  and 
1 9 7 1 - 19804 

Economic Region 

Developed countries 
with market 
economies 

90 develop ing 
countries 

Africa 
Latin America 
As ia 

Total ( 124 
countries ) 

4Data from FAO , 1981 . 

Average Annual Increase .  % 
1961 - 1965  1 97 1 - 1980 

2 . 1  2 . 1  

2 . 8  2 . 9  
2 . 8  1 . 4  
2 . 9  3 . 2  
2 . 9  3 . 0  

2 . 6  2 . 2  

NOTE : The population of the developed world has grown at 
a rate of 0 . 7  percent per year , and that of the 
developing world at a rate of 2 . 6  percent per year . 

Not only have these forecasts been contradicted by such 
other works as Leontie f ' s Tbe future of the World Economy 
( Leontief et al . ,  1977 ) and Kahn ' s Tbe Next 200 Years 
(Kahn et al . ,  1976 ) , but they have also been counteracted 
by cons iderable growth in food production . 

The agricultural progress  in the las t 40 years has 
resulted from several success ive technical revolutions , 
which are still making significant contributions and 
which promise to provide even greater benefits toward the 
end of this century and the beginning of the next . The 
mechanical revolution provided the first contributions , 
enormously augmenting human and work- animal muscle power 
and enhanc ing energy and productivity . I t  also 
contributed s ignificantly to migration of laborers , 
opening the way for the development of industry and 
services . The chemical revolution took off with the 
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discovery of pestic ides , fertilizers , and growth 
stimulants ,  all of which increased productivity . At 
almost  the same time , the first genetics studies began to 
make their contributions - - of hybrid seeds , cross 
breeding , and reproduction methods of cons iderable 
consequence . Another revolution , which occurred somewhat 
later , involved bus iness management ; it took advantage of  
modern systems involving computers , communications , 
programming , and other technologies that make it poss ible 
to improve work sys tems and ass ign productive resources 
more efficiently . In recent years , modern genetics has 
opened the door to forces with potentials that extend 
beyond the l imits of the imagination . Genetic 
engineering will change the characteris tics of many 
species of  animals and plants , and may make pos s ible the 
use of salty or desert lands for agriculture ; it will 
also improve systems for maintaining animal and plant 
health , and will help to bring about more effic ient , 
highly productive methods for indus trial food production . 

In recent years , all these technologies seem to have 
exerted increas ingly greater impacts on agricultural 
production in diverse regions of the world and under 
varying conditions . Increased production has not only 
occurred in the United States and Western Europe : in 
Argentina , where less than favorable economic conditions 
still  prevail , grain production has risen spectacularly 
from 23 mill ion tons in 1974 - 1975  to 44 mill ion tons for 
the 1984 - 1985  agricultural year ; in China , which boas ts 
20 percent of the world ' s  population , the level of grain 
production has resulted in great increases in the qual ity 
of food available ; in India , where many food problems 
pers is t , extens ive growth in food production has also 
been achieved . Many other cases could be ment ioned . 
Nonetheless , the recent cases of extreme food scarc ity in 
central Africa emphasize that food production still  needs 
attent ion . 

In cons idering international trade in foods , it is  of 
utmost importance to recognize the significant role that 
this commerce has played in releas ing powerful , 
productive energies into the agricultural sector . We 
know that the greater freedom in world trade that 
prevailed after World War II facilitated the agricultural 
expans ion that occurred in many countries . Regrettably , 
trade protect ionism has become widespread in recent 
years , part icularly with regard to foods , and is now 
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interfering with productive development by caus ing 
improper resource allocations . I f  this continues , it  
will  halt the expans ion of production commented upon 
previously . 

THE INTERNATIONAL FOOD TRADE : DEVELOPMENTS AND TRENDS 

Over the course of the past twenty years , the 
international food trade has undergone cons iderable 
growth and changes in direction . To explain these with 
some prec i s ion ,  we must  enter into the dry world of  
numbers . 

The international food trade currently represents 10 . 2  
percent of all world commerce . I ts growth between 
1960 - 1962  and 1980 - 1982  was calculated at 186% , as shown 
in Table 2 .  The Table also shows that exports were 
valued at US$47 , 730 mill ion for the first two - year 
period , and US$136 , 690 million for the second two - year 
period . The period between 1970 - 1972  and 1980 - 1982  saw a 
growth rate of 57 . 3  percent , with the lowest figure for 
world exports being US$87 , 8 76  million and the highes t  
US$138 , 413  mill ion ( see Table 3 ) . 

Some comments are in order about these statistics . 
First , there are variations between the data recorded for 
exports and imports ; these should not be cons idered 
unusual , given the differences in s tatistical compilation 
sys tems used in the various countries . Table 2 is 
important because it  contains data for a twenty year 
period , however , it does not include figures for the 
Soviet Union . The FAO did not register that data for the 
1960 - 1962  period . Because of the important pos ition the 
Soviet Union has occup ied in the international commerce 
of agricultural products , the information presented in 
Table 3 is valuable . I t  should be noted that it is  
common s tatistical practice to use the terms • food" and 
• agricultural products" interchangeably . 

Although world food trade has grown , its percentage of 
all world export products has dropped from 19 . 6  percent 
in 1960 to 10 . 2  percent in 1982 ( see Table 4) . This  is 
in keep ing with the trends of the world economy in 
general , and is therefore not particularly s ignificant . 
Engel ' s  law (Kapp , 1 9 8 5 )  po ints out that the proportion 
of  a family ' s  expenditures on food diminishes as family 
income increases . S ince the income of the world as a 
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TABLE 2 Inte rnational Trade in Ag r icultural Products : Comparative Averages 
for 1960-1962 and 1980-198� 

Annual Trade Aver a2es (mill ions of 1975 u . s .  dollar s) b 
Economic 1960-1962 1980-1982 
Region Export Import Balance Expor t Impor t Balance 

Wor ld£ 4 7 , 730 54 , 462 -6 , 732 136 , 690 140 , 103 - 3 , 413 
Af r ica 3 , 78 7  1 , 181 2 , 606 7 , 85 7  9 , 850 -1 , 993 
Nor th and 

Central 
Amer ica 1 2 , 759 10 , 305 2 , 4 54 36 , 85 1  1 7 , 797 19 , 054 

South 
Ame r ica 4 , 98 1  1 , 08 2  3 , 899 1 2 , 093 4 , 294 7 , 799 

As ia 7 , 250 7 , 532  -282 17 , 697 3 5 , 892 -18 , 195 
Europe 14 , 292 3 3 , 810 -19 , 518 54 , 116 71 , 107 -16 , 991 
Oceania 4 , 66 1  5 5 2  4 , 109 8 , 076 1 , 163 6 , 913 

!Based o n  information from FAO . Data for forest products not included . 
£Adjusted to u . s .  wholesale pr ice index . 
£Does not include f igures for the USSR for 1960-196 2 .  

t-' 
N 
\0 
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whole , especially that of the developed countries , has 
increased s ignificantly over the last few decades , 
Engel ' s  law has also been proven true at the level of 
international commerce . Hence , growth of food trade in 
absolute terms is cons istent with a notable decl ine 
relative to trade for all products . The population in 
general is eating better , but expenditures for food have 
increased much more as a result of an increase in the 
variety of foods available and in the proportion of 
industrially processed foods and related services . 

An analys is of  world trade trends in food products 
s ince 1972 points to several noteworthy tendencies : 

o The industrialized countries of North America and 
Europe have s ignificantly increased the ir exports of 
agricultural products . Imports have risen much less . 
The trend is stronger among the developed countries of 
the Americas , than for those in Europe . Here we see the 
influence of the agricultural policies of  the United 
S tates and of the European Common Market ,  as discussed 
below . 

o There has been a marked increase in imports of 
agricultural products by the USSR and the Eastern 
European countries . It is a fact that all food 
exporters , including the United States , the European 
Common Market , Austral ia , and Argentina have s trengthened 
the ir commercial ties with this bloc of nations ( chiefly 
with the USSR) . 

o The countries of Africa have almost tripled their 
food imports , while their exports have remained 
cons tant . This situation reflects the difficulties be ing 
experienced by the nations of that continent . In 
real i ty , the problems are even greater , because donations 
of food were not included in these compilations . 

o The countries of As ia have also increased the ir 
imports of agricultural products , most  likely as a result 
of the economic growth of some nations of this region , 
and because of population increases in others . 

o The develop ing countries in the Americas have 
increased both exports and imports in s imilar 
proportions . Argentina and Braz il have experienced the 
greates t  growth in exports , whereas most  of the other 
nations have increased imports . 
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TABLE 3 International Trade in tgricultural Products : 
Averages 1970- 1972 and 1980- 1982-

Comparat ive Annual 

Annual Trade Averages (mill ions of 1975 U , S ,  dollar s )  
Economic 1 9 70 - 19 7 2  1980 - 1982 
Region Export Import Balance Export Import Balance 

Deve loped 
countr ies 

5 1 , 928 69 , 09 1  - 1 7 , 16 3  90 , 649 9 1 , 418 - 76 9  

Americas 16 , 099 1 2 , 201 3 , 898 30 , 5 2 2  1 3 , 7 7 2  16 , 750 
Europe 2 8 , 386 48 , 4 15 - 2 0 , 029 49 , 907 6 5 , 030 - 1 5 , 1 2 3  
Oceania 5 , 5 1 5  5 5 9  4 , 956 7 '  738 820 6 , 918 
Others 1 , 9 2 8  7 , 916 - 5 , 988 2 , 48 2  1 1 , 796 - 9 , 314 1-' 

w 
1-' 

Develo{> ing 2 8 , 4 3 5  16 , 105 12 , 3 30 39 ' 179 3 7 , 446 1 , 7 3 3  
countr1es 

Africa 5 , 964 2 , 6 7 2  3 , 29 2  5 7 6 7  6 , 46 3  - 696 
Americas 1 2 , 2 3 9  3 , 874 8 , 36 5  18 : 420 8 243 10 , 177 
As ia 10 , 013 9 , 2 3 2  7 8 1  14 , 6 5 1  2 2 : 320 - 7 , 669 
Others 2 1 9  3 2 7  - 108 341 420 - 079 

Planned 7 , 5 1 3  1 1 , 150 - 3 , 6 3 7  8 , 384 2 3 , 182 - 14 , 798 
economie s  

USSR and 

i Europe 5 , 6 6 5  9 , 2 9 5  - 3 , 630 5 , 86 5  18 , 019 - 12 , 154 
Others 1 , 848 1 , 8 5 5  - 007 2 , 519 5 , 16 3  - 2 , 644 \ 

World 8 7 , 8 7 6  96 , 34 6  - 8 , 4 70 138 ' 212 1 5 2 , 046 - 13 '  834 

�Based on informat ion from FAO . 
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TABLE 4 World Food Products Exported as Percentages of 
World Exports of All Products , 1960 - 1982A 

World Exports ( in thousands 

2f U , S , s12ll1XIl 
Exports of Total Percentage 
Food World Food 

Period Products Exports Exports 

1960 25 . 4  129 . 7  1 9 . 6  
1970 41 . 3  3 13 . 6  13 . 2  
19 7 1 - 1 9 7 5b. 7 5 . 1  6 11 . 7  12 . 3 
1976 - 198� 161 . 6  1 , 410 . 7 11 . 5 
1981  200 . 4  1 , 97 2 . 2  10 . 2  
1982  188 . 6  1 , 851 . 1  10 . 2  

Anata from UN statistical yearbooks and FAO trade 
bearbooks . 
-Annual Averages .  

o Oceania remains a food exporter , as shown by the 
economies of the two largest countries in that 
region- -Aus tralia and New Zealand . 

From these data , it is easy to see the influence of 
improvements in agricultural productivity of developed 
economies and , in contrast ,  of the agricultural problems 
of the USSR . We turn now to an analys is of the 
international food trade in the United States and the 
European Common Market ,  as indicated by the effects of 
the ir agricultural polic ies on world food prices . 

Influence of Food Pol icy on Food Protection 

At very high cost , members of the European Economic 
Community ( EEC ) established a common agricultural pol icy 
to provide s trong economic support for the ir agricultural 
products . This support was supplemented with a 
protective buffer agains t agricultural products imported 
from outside the community . S ince production exceeded 
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the community ' s  internal requirements in many areas , a 
sys tem of export subs idies was devised in an attempt to 
offset the difference between extremely high internal 
prices and world market prices , which have been fall ing 
largely as a result of the increases  in

_
European 

exports . In recent years , the EEC has been the largest 
exporter of meat and milk products and has also gained 
ground in the markets for grains , sugar , and wines . 

The United States has instituted agricultural polic ies 
affecting various sectors . For grains , it  has developed 
programs to safeguard production through price supports 
and s tockpiling , which have had a large impact on the 
nation ' s budget .  In fore ign trade , it has appl ied 
subs idies in the form of long- term credits , subs idized 
interes t  rates , and , in some cases , accepted soft money 
in payment for commodities . U . S .  Public Law 480 and the 
credit support systems applied by the Commodity Credit 
Corporation { CCC)  are examples of these practices .  For 
milk products , support programs have resulted in a great 
deal of s tockpiling . Protectionist  devices  are also 
applied agains t the importation of meats and other 
products . Recently , the U . S .  government adopted a 
p rogram of subs idies for agricultural exports based on 
payment in kind ( PIK) and intended to support exports and 
s o l idify trade in spec ific cases . Under this  sys tem , 
dec i s ions are made case by case ; it was firs t used in a 
wheat sale transaction with Algeria . The total amount 
provided for the program is  US$2  billion ; the products 
involved are those of concern to the CCC - - es s entially 
grains and milk products . The program will not have any 
additional effects on the budget because these products 
are already in government hands and have been accounted 
for in previous fiscal years . 

For approximately two years now , the growth of 
agr i cultural budgets in the United States and the EEC has 
b e en so great that both are trying to achieve reductions 
in this area . The U . S .  government , which seems 
particularly committed to this goal , will seek a revision 
o f  the farm bill , and has implemented a program for 
reduc ing support to the dairy industry . The EEC , for its 
par t , has implemented a sys tem for controll ing surpluses  
o f  milk products and beef production . The community is 
also seeking sys tematically to reduce guaranteed prices 
for agricultural products . As the United States has been 
p r e s suring the EEC to step up such policies , a trade war 
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has broken out between these two large producers and 
world exporters of food . There have already been a few 
skirmishes , for example , as a result of the recent U . S .  
decis ion to grant spec ific subs idies . 

Without doubt , this trade war has a great impact on 
international food prices and exerts a direct and 
cons iderable effect on the other countries that export 
these products . I f  the struggle is waged officially , we 
will be looking at several years of low agricultural 
prices , until new policies are adopted and s tocks are 
e liminated .  In any event , the markets would then 
recover , returning to an equilibrium cons istent with 
production costs and within a framework of more 
appropriate allocations of resources . If agricultural 
policies were to change , whoever is able to produce at 
the lowest  cost will have the best opportunities . This 
issue is closely tied to food protection , s ince it  is  
difficult to define the proper appl ication of s tandards 
for res idue content and for the hygiene and wholesomeness 
of products , for example , if international prices remain 
at the ir present levels . 

The Drop in Prices for Agr icultural Products 

As a result of the institution of the agricultural 
systems j us t  described and of the international recess ion 
that has prevailed s ince the early 1970s ( and which 
continues , espec ially in many developing nations ) ,  prices 
for agricultural products have fallen cons iderably , 
except in some very special cases . Table 5 shows the 
decline in prices s ince the 1970s for some actively 
traded products from temperate and trop ical zones . The 
same price decline is  evident for other products of 
lesser importance also traded in the Region . For the six 
bas ic products cons idered in Table 5 ,  an average pr ice 
drop of 2 3 . 6  percent occurred during the five - years 
between 1970 - 1974 and 1979 - 1983 ; quoted prices fell  for 
all but one of the products listed as well  as for corn , 
coffee , sugar , and many other commodities . 

BASI C  CONSIDERATIONS IN FOOD PROTECTION 

Before examining a typ ical case of the effects of food 
protection on international commerce , we will look at the 
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TABLE 5 Evolution of Average Annual Prices for Food 
ProductsA 

Product 
Average Annual Prices Per Unit 

1970 - 1974 1979 - 19 8 3  
Percentage 
D ifference 

1 9 8 1  (U . S . dol lars /ton) 
Wheat 

(USA- Gulf 
State s )  

Soya o i l  
( FOB 
Rotterdam) 

Bee f 
( FOB 
Buenos 
Aires ) 

Fish meals 
( CIF Hamburg) 

2 3 1 . 0  

1 , 046 . 4  

2 , 11 1 . 0  

5 3 8 . ol!  

156 . 2  

548 . 4  

1 , 36 6 . 0  

405 . o£  

1981  (U . S .  dol lars /kilogram) 
Cocoa 

( International 
Cocoa 
Organization 

Bananas 
( FOB Central/ 

South America) 

2 12 . 8  

18 . 8  

2 2 6 . 6  

1 7 . 2  

Anata from FAO and the National Meat Board of the 
Argent ine Repub l ic . 
hprices given for 1 9 74 - 1976 . 
£Prices given for 1981 - 1 9 8 3 . 

s even bas ic fac tors that j ustify food protect ion 
s tandards and legis lat ion : 

- 3 2 . 4  

- 47 . 6  

- 3 5 . 0  

- 24 . 7  

+6 . 5  

- 8 . 5  

1 .  The extraordinary progres s  in science and 
technology during the Twent ieth Century has increased 
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knowledge of diseases , understanding of their etiology 
and means of transmission ,  and in general , knowledge 
about means of obtaining better health protection . 

2 .  Our society has efficiently accepted all this 
information and incorporated it into cultural norms and 
value systems . Thus , there is now greater interest  in 
the way food is provided and greater pressure on national 
political systems to enact legislation to guarantee both 
food quality and the proper observance of established 
s tandards . 

3 .  The appearance of generalized environmental 
pollution , due in part to the unavoidable use of 
chemicals in agriculture and additives in food 
production , has j ustifiably caused concern among 
consumers . 

4 .  The economic development achieved by a large 
group of countries has made it possible for them to 
channel a significant flow of resources toward protection 
of the population ' s  health . S ince it is a natural human 
des ire to preserve health and to prolong , and improve the 
quality of life , it is not surpris ing that there is  a 
des ire to provide protective mechanisms , even though they 
entail large inves tments and costs . 

5 .  Modern systems of industrialization and product 
distribution have created a greater need to protect 
consumers . In the past , it was not uncommon for people 
to consume fresh foods or minimally processed foods that 
were produced in close proximity to the consumers .  
Today , there are large food- process ing centers and 
cons iderable time elapses between process ing and 
consumption of products . Large - scale distribution is 
fac ilitated by food preservation sys tems that make it 
poss ible to transport products over large dis tances and 
occas ionally across international borders . All these 
factors absolutely require close control of foods and the 
utilization of sophisticated techniques and other 
resources . These production and dis tribution sys tems , 
together with economic pressures and media attention , 
have led to the adoption of laws and regulations to 
protect the consumer . 

6 .  The importance of properly identifying products 
and the ir contents and providing accurate s tatements 
about the origin of ingredients and other characteristics 
and attributes that affect quality . 
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7 .  The risk of transmiss ion of pathogenic agents can 
cause cons iderable economic repercussions when animal 
dis eases are transmitte d .  This requires intens ification 
of s tandards and controls . 

FOOD PROTECTION IN INTERNATIONAL COMMERCE : 
ANALYS IS  OF A TYPICAL CASE 

In examining the effects of food protection on world 
trade , we should analyze its impacts on the fluidity of 
trade and on the food quality requirements of countries 
at the ir respective borders . It is  necessary to take 
into account the need to achieve international 
understanding and coordination and to avo id protectionis t  
pressures , under whatever guise , that could thwart 
e fforts to achieve established goals . 

We can identify four food protection problems l inked 
to international commerce : ( 1 )  the transmiss ion of 
biological agents that endanger human health through the 
spread of diseases , such as trichinosis  or salmonellos i s , 
or through the formation of toxins , such as botulism ,  
that result from defects in the industrial process ing of 
products ; ( 2 )  the increas ingly frequent transmis s ion of 
contaminants , such as pesticides , hormones , antib iotics , 
heavy metals , and inappropriate additives ; ( 3 )  the 
transmiss ion of b iological agents that do not produce 
disease in humans but nevertheless present economically 
important hazards for animal produc t ion by caus ing such 
diseases as porc ine plague , avian influenza ,  or 
foot - and-mouth disease ; and (4) the need for standards of 
truth in commerce to protect the consumer usually by 
label ing the product to reflect exactly its contents , 
o rigin , compos ition ,  we ight , and other characteristics . 

To deepen this analys is and give it a concrete and 
quantifiable content , the regulations , s tandards , and 
procedures that are appl ied to the meat trade are 
examined in the following paragraphs . This example was 
chosen because it is probably the most  important in 
inter-American trade , given the flow of meat exports from 
Braz i l , Argentina , Uruguay , and Central America to the 
United States and Canada , and because , given the 
charac teristics of meat products , they have attracted 
more attention than others and are the subj ect of a wide 
spectrum of  regulations and procedures that are applied 
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with varying degrees of strictness . This should not 
surprise anyone , because this trade originates in 
developing countries and flows toward customers in 
developed countries that have higher standards for food 
protection . 

The Transmiss ion of Biological Agents Dangerous to Humans 

In view of the laws in effect in the United States and 
Canada , which are appl ied within these countries as wel l  
a s  i n  their international trade , meat products that enter 
these nations must qualify under the various strict 
standards applied to the inspection of animals before and 
after s laughter . The establishments in which these 
inspection activities are carried out as well as those in 
which the products are processed must meet specified 
standards intended to protect the hygiene and 
wholesomeness of food during preparation . 

All industrial operations , from the place of 
production through packing and shipment , must also meet 
prec ise s tandards and criteria . Operations are checked 
continuously by the qual ity control section of the 
producing establishment and by the state health service 
respons ible for inspection and supervis ion of hygiene and 
health . In the United States , an offic ial health service 
representative mus t also be present . U . S .  offic ials also 
make annual inspections in the country of origin to 
evaluate operations . 

All these requirements are j ustifiable ; they have 
technical bases and are legitimate as long as they are 
also required within the importing countries - - the United 
States and Canada . Many developing countries have 
adopted the same standards ; it is to be hoped that they 
will maintain them in order to benefit the ir own 
populations and to more effectively integrate the ir 
economies into the international arena . 

Two points should be noted . The first concerns the 
need to harmonize the criteria of the sanitary inspection 
services among the various importing countries . 
Frequently , health services in the Uni ted States and in 
the European Common Market have posed serious obs tacles 
to exporting nations , in some cases by making additional 
inspection requirements and in others , by caus ing 
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confl icts . This  has led to the es tablishment of 
additional criteria and to waste . Open debate on this 
point is  probably needed , s ince the United States and 
Europe have had frequent conflicts even among themselves 
over the differing criteria applied within these two 
Regions . 

The s econd observation concerns the need to es tablish 
reasonable l imits for the application of requirements for 
hygiene and sanitation . In some instances , the 
requirements have exceeded reasonable limits . As a 
result , the cost to the exporting countries has been very 
high and discouraging . 

Perhaps of only marginal concern , given the 
international focus of this paper ,  is  the level of 
domes tic observance of the standards required by some 
importing nations . Some EEC countries apply rigorous 
s tandards to meat from exporting nations that could not 
be met by many establishments within the ir own countries . 

The Transmiss ion of Environmental Contaminants 

Legislation to control environmental contaminants is 
becoming ever more extens ive and rigorous in developed 
countries as pollution intens ifies . The international 
presence and authority of the U . S .  Food and Drug 
Adminis tration has had a s trong influence on such 
legis lation and represents a point of reference for all 
c ountries . 

The spiraling increase in environmental pollution over 
the last half century has spurred research in two areas 
in particular . The firs t concerns the ident ificat ion of 
harmful subs tances , the harm they can cause , 
de termination of the dangerous dosage of each compound , 
and the pos s ible l imits of tolerance . The second l ine of 
research concerns development of methods and equipment to 
detect and quantify res idues . These  s tudies have made it  
pos s ib l e  to  identify subs tances that should be detected 
and the l imits of tolerance for each of them in the food 
under examination . In many cases it  has not been 
pos s ib l e  to define the actual exis tence of danger ,  but 
l imitations and controls exist  nevertheless because of an 
understandable need for caut ion . 

In the international meat trade , there are agreements 
and programs for the detection of res idues of pesticides , 
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hormones , heavy metals , antibiotics , and sulfonamides . 
Such programs have required large investments in 
laboratories and in the training of human resources , and 
have added cos ts to food products in general . But 
s tandards for limiting contaminants are necessary , and 
the ir incorporation into international commerce is 
advisable . 

The question remains , however , as to whether or not 
the limits of tolerance established for some res idues are 
exaggerated . Notable progress has been made in the 
techniques for the detection of res idues , and today it is 
sometimes possible to determine proportions of one in a 
trillion .  Such sens itivity has made it  possible t o  lower 
tolerances , i . e . , to make the sys tem for the control of 
contaminants increas ingly more rigorous . Rico and 
Burgat - Sacaze ( 1984)  have calculated that one part per 
million is equivalent to one minute in two years ; that 
one part per billion is equivalent to one drop in 50 , 000 
l i ters ; and that one part per trillion can be thought of 
as one coin lost in the city of Paris . S ince current 
methods can detect one part in a trillion , there is the 
temptation and sometimes the pressure to take the 
tolerance requirement to extreme l imits . Tolerances for 
many substances are set at parts per billion , and others 
at parts per trillion . Is this reasonable? Does it  
correspond to an advisable level of caution? Is a proper 
balance struck between the level of pro.tection needed for 
a particular risk and protection against the many other 
risks encountered in the course of a human ' s lifetime? 

Surely we are not the ones best suited to answer these 
questions , but it  is well worthwhile giving them some 
deep thought . I t  should not be forgotten that in many 
areas related to environmental pollution and consumer 
protection it has come to the point where U . S .  authorities 
have decided to halt the surge of effort for food 
protection and , in some cases , to reverse the trend and 
l iberal ize standards . I t  might be reasonable to foster 
an understanding among countries whereby the number of 
anticontaminant requirements would be reduced when an 
exporting nation can show that its res idue levels do not 
present any demonstrable dangers . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


141 

The Transmis s ion of Biological Agents 
that Cons titute Economic Risks 

In analyz ing the international meat trade in l ight of 
the economic risks posed by the transmiss ion of 
biological agents , we will  cons ider the implications of 
foot - and-mouth disease . Thi s  disease has a particular 
effect on l ives tock markets of Brazil , Argentina , and 
Uruguay ( among others ) ,  which provide raw materials for 
shipment to the United States and Canada , neither of 
which accepts meat from nations reporting cases of  
foot - and-mouth disease , unless the meat has been 
previously processed , e . g . , canned , cooked , or frozen . 
The export of canned meats presents no maj or problems . 
When cooked and frozen meats enter the importing 
countries , however , they are subj ect to inspection to 
verify the absence of pink j uices in their tissues . 
Prolonged cooking is necessary to meet such s tandards . 
The alternative is rej ection of the product at ports of 
entry . I t  is  easy to understand that extens ive cooking 
reduces the commerc ial value of the meat , and this in 
turn affects a country ' s  income and the economies of 
exporting companies . Furthermore , such s tandards rule 
out the pos s ibility of treating the meat with salts to 
add color , which might adversely influence the search for 
the p ink j uices . 

Other countries , such as those in continental Europe , 
also have rigorous provis ions with respect to 
foot - and-mouth disease , but they allow the entry of 
boneless  refrigerated meats that have not undergone prior 
process ing . This provis ion was appl ied by Great Britain 
in 1968  and was adopted by the other European countries 
in 1 9 7 7 . The U . S .  and Canadian sys tem , which requires 
meats to have been cooke d ,  has been des ignated the " zero 
r isk" approach . The European sys tem , which accepts boned 
refrigerated meats that have been allowed to mature to 
inactivate viruses present , has been referred to as the 
"minimum risk" approach . With the passage of time , no 
di fference in their effects on the public health has been 
shown for these two systems . Great Britain has imported 
hundreds of thousands of tons of meat from South American 
countries s ince 1968  without any outbreak of foot - and
mouth disease . 

This long experience , covering 17  years of trade in 
meat products without a s ingle appearance of the virus , 
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permits us to state that the protective mechanisms of the 
two systems do not result in any perceptible 
differences . One could say that the "minimum risk" 
approach has proved equal to " zero risk . " However , s ince 
no country can avoid the introduction of  a virus by 
tourists carrying food surreptitiously across  borders or 
as a result of uncontrolled movements of peoples , it  is 
preferable to s tate that there is no such thing as " zero 
risk" in today ' s world . Moreover , there are probably 
s till other ways of introduc ing a virus , even in meats 
that have been processed according to accepted 
s tandards . The cause of a recent outbreak of avian 
influenza in the United States involving a virus s train 
not previously encountered in that country is unknown and 
has been attributed to wild birds . 

I t  is not the intention of this paper to propose  that 
uncooked boneless meats be permitted entry into the 
United States or Canada . Yet , such meats have been 
accepted by other countries , mos t  recently by Singapore . 
They are l ikely to be accepted by Japan , whose balance of 
interes ts between its foreign trade and animal health 
policies is  very different from those of the United 
States and Canada . Given the fact that risks have been 
minimized to imperceptible extremes , it  is des irable to 
determine whether it is reasonable to continue the s trict 
analyses of cooked meats exported by South American 
countries . Factories in these nations have sophisticated 
facilities for produc ing cooked and frozen meats ; the ir 
procedures for controlling cooking temperatures and times 
are regis tered and filed ; they are under the supervis ion 
of national health services ; and in some countries , the 
staff includes a full - time veterinarian . Beyond that , 
quarterly periodic inspection vis i ts are also carried 
out . Could these activities not also include a search 
for new procedures and understandings that would 
fac ilitate trade without creating hazards while avoiding 
exaggerated s tandards and analyses ?  The introduction 
into the United States and Canada of uncooked meats from 
Tierra del Fuego , an isolated island free of foot - and
mouth disease , should also be cons idered .  
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Standards for Consumer Protection 

Standards for consumer protection vary from country to 
country . Cases could be cited where domestic 
adminis trative adminis trative s tandards present 
insurmountable hindrances to international commercial 
transactions . The United States is familiar with 
Japanese legislation that indirectly fulfills 
protectionist  obj ectives , and Europeans know that 
intracommunity traffic is hindered by varying regulations 
for containers , product weight , labeling , and so on . 
European countries are now prepared to make a great 
e ffort to eliminate these differences . Otherwise , the 
dream and the advantages of the European Common Market 
wil l  be realized only in part . 

I t  has not been found that regulations in the United 
S tates or Canada particularly hinder the meat trade , 
although some may hinder trade in other products . In 
recent years , the United States has required analys is of 
imported meats in order to certify the identity of the 
spec ies of the animal . This requirement might have 
resulted from a wel l - known case in which meat from wild 
animals was introduced from an exporting country . It 
might be to the advantage of some countries to 
incorporate into their exports meats from species other 
than the one purportedly be ing exported . In mos t  
exporting countries with extens ive l ives tock production , 
however , the legitimately exported meats are more 
inexpens ive . I t  would therefore make no economic sense 
to incorporate these more expens ive meats into the 
exports . 

I t  is recommended to the Conference that ways be 
sought to reconcile the diverse consumer protection 
s tandards of the countries of this hemisphere to s implify 
control measures and adapt them to reasonable 
gui delines . There will always be loopholes in 
regulations through which fraud or some other crime may 
be able to pass . I t  should always be remembered that 
produc tion , industry , and commerce have the ir costs . I t  
is  not advisable t o  overload them with regulations , which 
might create problems for the consumers they are intended 
to protect . 
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EFFECTS OF FOOD PROTECTION ON THE 
ECONOMIES OF EXPORTING NATIONS 

Intens ification of requirements pertaining to food 
protection began in the 1960s . Increas ingly s trict laws 
were enacted , first in the United States , then in Europe 
and Japan . These had an impact on international commerce 
because of the controls that were established at the 
borders of the importing nations . Although some 
developing countries have not had the necessary means to 
undertake s imilar food protection programs , many have 
enacted comprehens ive legislation for domestic food 
protection , which has been enforced with more or less 
rigor , depending on the case . 

I t  is not difficult to imagine that food protection 
programs are very costly . Food exporting nations have 
had to confront these costs at the risk of being excluded 
from the princ ipal world markets . Such costs result from 
increases in personnel expenditures for food protection 
inspectors ; increases in expenditures for the training of 
human resources ; investments in offices , laboratories , 
control equipment , transportation , and other resources ; 
investments in factories of the food exporting companies ; 
increases in operating costs for food production and 
exporting companies ; and costs resulting from the 
rej ection of products at the borders of importing 
countries ( see Table 6 ) . 

These cost factors have not yet been quantified , but 
they are s ignificant . I t  should be pointed" out that such 
investments and expenditures do not bring about an 
increase in productivity . On the contrary , sanitary 
requirements normal ly complicate indus trial processes , 
making it necessary to separate stages of production and 
back them up with others . These requirements also tend 
to reduce production rates in order to permit more 
thorough inspection and qual ity control by highly paid 
technicians . 

Compensation for these additional investments and 
costs should be provided through higher prices , but 
international food prices have not risen . Instead , as we 
have seen , most  prices have fallen noticeably as a result 
of international agricultural protectionism and the 
subs idies applied in order to sell surpluses on the world 
markets . Thus , the enactment of legis lation to implement 
and intens i fy food protection in the develop ing countries , 
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TABLE 6 Principal Beef and Veal Import Products Refused 
Entry at U . S .  Borders , 1984A 

Quantity C in thousands of pounds ) Product 
Entrance� Refused Accepted Refused 

Meat for 
manufacturing 5 , 5 3 6  970 , 800 0 . 5 7 %  

Dressed carcasses 
and cut meat 7 8 6  200 , 9 8 2  0 . 39%  

Corned beef 850 94 , 7 8 9  0 . 8 9 %  

A Data from the U . S . Department of Agriculture , 
�roducts refused entry , 1984 . 
- I t  was not pos s ible to identify cooked and frozen 
meats that appear along with the other products in the 
s tatistics . 

in general , and in Latin America , in particular , is 
hindered by a number obs tacles . In addition , the dynamic 
effects normally resul ting from growth in exports are 
subj ect to cons iderable disturbances , which are magnified 
by the deep financial indebtedness of many food produc ing 
and exporting nations . 

ACTIONS NEEDED TO HELP DEVELOPING 
NATIONS IMPROVE FOOD PROTECTION 

The expans ion of food protection programs in this 
hemisphere ' s developing countries thus requires large 
inves tments by both public and private sectors . Many 
countries cannot provide such investments . Even if they 
have laws and regulations aimed at improving food 
protection , enforcement is not very strict . The des ire 
of the authorities to improve this situation ends up more 
as a hope that may be quite removed from real ity , 
depending on the country . Given these circums tances , a 
s trong drive to improve food protection in the hemisphere 
should incorporate such supportive ins truments as sys tems 
of cooperation , credit from international agenc ies for 
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setting up laboratories and equipment , training programs , 
spec ial technical ass istance , and other elements . There 
is already some experience in this  type of undertaking , 
so it  should not be difficul t to find paths for 
implementing such efforts . An evaluation of the 
obj ectives and the necessary means to attain them would 
make it  pos s ible to quantify needs and formulate a 
program . 

GATT AS AN AXIS FOR THE FUTURE 
LIBERALIZATION OF FOOD TRADE 

I t  is easy to apprec iate the correlation between lax 
application of food protection s tandards in international 
commerce and low international prices for food products . 
Low prices on the world market are the bitter fruit of 
international protectionism , which affects economic 
growth and the progress and well -be ing of mankind . 
Protec tionism also adversely influences the ability of 
many nations to solve the ir debt problems , which are 
l inked , as is well  known , to the equilibrium of the 
international financ ial system . 

In recent years , the United States has proposed a new 
series of negotiations to revise the General Agreement on 
Tariffs and Trade (GATT ) . At a meeting held las t year in 
Bonn with representatives of seven large countries of the 
free world , 1986 was proposed as the year for initiating 
negotiations . The proposal was accepted by all countries 
except France , which reques ted a prel iminary meeting to 
discuss international mone tary top ics and demanded a 
commitment to protect EEC farmers . Needed at this po int 
are the op inions of other countries on a new round of 
GATT negotiations and on the availability of ho lding a 
formal international meeting to plan a new conference on 
trade . The current consensus seems to favor such a 
conference , which is now expected to take place in 1986 
or 1987 . 

Concerning GATT negotiations , the Uni ted States has 
shown interest in two topics : the incorporation of the 
service trades into the General Agreement (not envisioned 
originally because of the limited s ignificance of such 
trades at the time ) and cons ideration of trade in 
agricul tural products . The General Agreement ' s  s tandards 
for agricul tural trade are extremely lax , and do not 
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prevent subs idies and other distorting prac tices in 
international trade . Cons ideration of agricultural trade 
did not progress  very far in earl ier GATT negotiations . 
In new negotiations , the food exporting countries will 
probably require - - as a condition for the ir active 
partic ipation- - a  commitment on the part of the developed 
c ountries to achieve s ignificant advances in the 
l iberal ization of agricultural trade . I t  is important 
for the advancement of food protection that the countries 
party to GATT enter into truly produc tive negotiations 
a imed at s timulating international trade . As a result , 
we could see an improvement in international food prices 
and a more reasonable relationship between prices and the 
costs incurred through food protection . 

RECOMMENDATIONS 

In light of this analys is , it is suggested that steps 
be  taken to : 

o enact or adapt , in all countries of the hemisphere , 
legis lation on food protection that would respect 
appl icable national conditions and cons iderations , and 
would be aimed at creating compatible standards of  safety 
and unhindered development in trade ; 

o s tandardize international regulations on food 
protection , through international forums and appl ication 
of the Codex Al imentarius as the bas ic ins trument for 
reconcil ing s tandards ; 

o analyze ,  with the aid of technic ians from various 
nat ions and inter-American institutions , issues of 
confl icts about the importation of food among countries 
o f  the hemisphere ; 

o s tudy the pos sibility of obtaining credi t from 
international agenc ies such as the Inter- Development Bank 
and the World Bank for countries that want to use it for 
improving the ir food protection programs ; 

o s tudy the feas ibility of es tablishing cooperative 
food protect ion programs among the hemisphere ' s  
deve loping and more developed countries ; 

o seek the development of cooperative programs under 
the sponsorship of applicable international institutions 
( e . g . , the FAO , the Pan American Health Organization , the 
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Inter-American Institute of Agricultural Sciences , and 
others ) ;  and 

o make clear to nations that a prerequis i te for the 
vigorous development of food protection is the 
liberal ization of international commerce , that GATT 
should be the focal po int for planning a path along such 
lines , that the next GATT negotiations should include 
agricultural trade , and that GATT should limit 
protectionism in international food trade . 
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DISCUSSION SUMMARY 

Partic ipants in the discuss ion of recurring problems 
in the international trade of foods agreed that 
international food standards can either serve to promote 
entry of a country into the international market or can 
inhibit the flow of trade . The development of the 
infrastructure within a develop ing country to meet  
international standards of trade is cos tly . 
Unfortunately , at the same time that these costs mus t  be 
incurred in develop ing countries , the advanced technology 
of North American and European Economic Community ( EEC ) 
countries , as well as the ir agricultural policies , have 
p romoted a deterioration of prices for agricultural 
commodities on the world market .  

Because of the obvious press ing need o f  the develop ing 
countries to generate fore ign exchange , international 
food protection standards are quite often applied only to 
export - oriented agricultural products , and are not 
app l ied to produc ts aimed at the domes tic market . The 
technology implicit in international food standards is 
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not automatically extended to the domestic segment of  
agricultural production . 

Difficulties in harmoniz ing international and national 
food standards can be illustrated by the case of beef , 
for which international standards are sometimes more 
s tric t  than domes tic ones . The regulations imposed on 
beef imports by Canada and the United States have been 
very fair . In contrast ,  the requirements imposed by the 
EEC upon such exporting countries as Argentina are more 
s tringent than those required within EEC member nations . 

The acceptable risk of foot - and-mouth disease also 
differs internationally . The United States bars the 
import of any meat from countries with foot - and-mouth 
disease , whereas the United Kingdom has accepted 
importation of frozen meat from such countries . No 
outbreaks of foot - and-mouth disease have occurred over an 
1 1 - year period in the United Kingdom , despite these more 
l iberal import provis ions . 

International food protection standards des igned to 
protec t agains t food contamination sometimes call for 
permis s ible levels of a contaminant in a parts -per 
trill ion concentration . Cons idering the large spectrum 
of hazards to which the human be ing is subj ected , these 
extremely low levels of concentration coeffic ients seem 
to be excess ive in some cases . The risk-benefit ratio of 
such stringent s tandards can provide grounds for 
reasonable doubt . The requirements for food protection 
have become increas ingly cos tly over the years , and for 
exporting nations there has been a need for increas ing 
expenditures for personnel , training , and the development 
of a chemical and biological analytical infrastructure . 

In the coming round of negotiations within the General 
Agreement on Tariffs and Trade ( GATT) framework , the 
United States is will ing to include as bas ic points for 
discuss ion both heavy construction services and 
agricultural products . From the Latin American 
standpo int , the second po int is the preferred one . Quite 
obvious ly , for agricultural products , the problem of  
technical requirements concerning food protection will 
arise , and these requirements may well be treated as 
nontariff barriers to free trade . 

In l ight of these cons iderations , discuss ion 
partic ipants proposed seven recommendations : 
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1 .  enactment or adaptation , depending on the case , of 
appropriate food protection legislation by the nations of 
the hemisphere in an effort to create an adequate level 
of compatibil ity that will  permit unhindered development 
in trade ; 

2 .  standardization of international regulations for 
food protection , through international discus s ions ( the 
Codex Alimentarius should be the bas ic tool for 
reconciling s tandards and the GATT should help to l imit 
protectionist attempts ) ;  

3 .  identification , by scientists and technologists 
from different nations and inter -American institutions , 
of  areas where there are confl icts in the importation of 
food in countries of the Wes tern Hemisphere ; 

4 .  s tudy of the pos s ibility of grants of credit 
as s is tance by international credit agenc ies ( e . g . , the 
Inter-American Development Bank and the World Bank) to 
countries that need it for the development of programs to 
improve food protection ; 

5 .  s tudy of  the effectiveness  of cooperative programs 
between the hemisphere ' s  more developed countries and 
those that require aid in developing food protection 
programs ; 

6 .  development of cooperative programs through 
appropriate international ins titutions ( e . g . , the Food 
and Agricul ture Organization , the Pan American Health 
Organizat ion , and the Inter-American Ins titute for 
Cooperation on Agriculture ) ;  and 

7 .  promotion of the concept that a prerequis ite for 
the vigorous development of food protec tion is the 
l iberal ization of international commerce , which is  
e s sential for the viability of the programs to  be 
developed . The GATT should be central to the 
l iberalization of agricultural trade as a fundamental 
obj ective in the next set of negotiations . 

In discus s ion ,  the technical secretary of the 
coordinating committee for the Codex Al imentarius for 
Lat in America and the Caribbean emphas ized the importance 
for international trade of the Codex Al imentarius and the 
dec is ions made by the committee this year . International 
foo d  standards have been agreed upon by participating 
nat ions , and recommendations 2 and 5 of the Committee 
above are already operational in the Region . Emphas is 
s hould be placed on the dec isions of the Regional Codex 
Coordinating Committee . 
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Discussants s tressed the need for an international 
reference laboratory for arbitration in cases where there 
might be confl ict concerning a contaminant . I t  was also  
cons idered urgent to  develop methods for measuring 
economic gains derived from the enforcement of food 
protection pol icies , and it was noted that international 
requirements for food protection , because of the very 
dynamics of technological progress , should be reviewed 
from time to time in order to maintain the val idity of 
the s tandards themselves .  

In disseminating information on food protection 
techniques , developing countries were urged to provide 
technical ass istance and education directly to food 
producers , as they are in the care of agricultural 
services . 

The problems posed to international trade when food 
standards are inadequate or disregarded were s tressed . 
In this regard , it was observed that the importing 
country should make very clear and explic i t  its reasons 
for rej ection of exports from other countries . 
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International Food Standards and Trade 

EDDIE F. KIMBRElL 

International food s tandards play an important role in 
international trade . To develop food standards that will 
both facilitate international trade and protect 
consumers , the Codex Alimentarius Commiss ion was 
e s tablished as a j o int effort of the Food and Agriculture 
Organization ( FAO) and the World Health Organization 
(WHO) , in 1962 , with a Secretariat based in Rome . 

Any nation that is a member or associate member of FAO 
o r  WHO may be a member of Codex . Currently , 1 2 9  nations 
are members , an increase of 7 s ince July 1983 . The seven 
new members are the People ' s  Republic of China , Haiti , 
Lesotho , Mozambique , the Seychelles , Suriname , and 
Zimbabwe ( FAO/WHO ,  1 9 8 5 ) . All the new members are 
develop ing countries , as are about 70 percent of the 
commiss ion members . 

PROGRAM OBJECTIVES AND ORGANIZATION 

The Codex Al imentarius Program has two maj or 
obj ectives : protection of the health and economic 
interes ts of consumers on a global scale , and reduction 
of nontariff barriers through negotiated agreements 
related to food labeling , food additives , pestic ide 
res idues in foods , food composition requirements , and 
other health provisions . To carry out its miss ion , the 
Codex Al imentarius Commiss ion has created 2 9  commi ttees 
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and two expert groups to develop international food 
s tandards . Figure 1 illus trates the commission ' s 
organizational s tructure . 

The subs idiary bodies of the commis s ion can be divided 
into three main types : general subj ect matter 
commi ttees , commodity committees , and regional 
coordinating committees . All the general subj ect and 
mos t  of the commodity committees are chaired and hos ted 
by member governments , which have undertaken these tasks 
at their own expense . The United States up to 1 9 84 had 
accepted respons ibility for three Codex committees :  the 
Codex Committee on Food Hygiene , the Codex Committee on 
Processed Fruits and Vegetables , and the Codex Committee 
on Cereals , Pulses , and Legumes . As a result of the work 
of sub s idiary bodies , the Commiss ion has approved more 
than 200 final ized and draft Codex s tandards covering 
commodities in the following areas : milk and milk 
products , fruit j uices , quick- frozen foods , cocoa 
products and chocolate , fats and oils , sugars , processed 
fruits and vegetables , meat , proces sed meat products , 
fish and fishery products , foods for spec ial dietary 
uses , soups and broths , edible ices ( ice cream) , natural 
mineral waters , cereal products , and vegetable prote in 
products ( Smith , 198 5 ) . 

A new committee , the Codex Committee on Res idues of 
Veterinary Drugs in Foods , was created at the 16th 
sess ion of the commiss ion in July 1985 . This  committee , 
which will be hos ted by the United States , could prove to 
be one of the more important committees ,  and indicates 
the commi s s ion ' s concern for keeping current with 
developing issue s . Veterinary drug res idues in food will 
thus be rece iving the attention that this controvers ial 
subj ect deserves . The firs t sess ion of the Veterinary 
Drug Res idues Committee is tentatively scheduled for 
October 1986 in Washington , D . C .  

THE NEED FOR INTERNATIONAL STANDARDS 

The director general of WHO po inted out to the 1985  
Codex Al imentarius Commis s ion that " a  report of the Joint 
FAO/WHO Expert Committee on Food Safe ty [ which me t ]  in 
Geneva in 1983  s tated that illness  due to contaminated 
food was perhaps the most  widespread problem in the 
contemporary world and an important cause of reduced 
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FIGUR E 1 S truc ture of the Codex Alimentarius Commiss ion . With permi s s ion from the Food 
and Agr iculture Organ izat ion of the United N at ions and the World Health Organization 
(FAO/WHO , 1981) . 
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economic productivity . •  The director general went on to  
say that • a  s trategy for the prevention and control of  
foodborne diseases by improvement of food safety has been 
proposed by thi s  Expert Committee . Thi s  s trategy 
recognizes the need for greatly increased community 
partic ipation if foodborne morbidity and mortal ity rates 
are to be reduced to more acceptable levels , and 
underl ines the need for s trengthening food control , both 
regulatory and voluntary . •  The director general also 
observed that " the Codex Alimentarius Commission ,  through 
its internationally agreed commodity standards , its 
standards and guidelines for the labeling of foods and 
food additives , its maximum l imits for pestic ide residues 
in foods and its many codes of hygienic and technological 
practice has provided , and is still in the process of 
providing , food control authorities and the food industry 
with a wealth of most  valuable advice and background 
information• (Mahler , 1985 ) . 

The need for international standards and an 
understanding of their enforcement is  demonstrated by the 
fact that the United States and many other countries 
rej ect great quantities of imported products each year . 
In a paper presented to the third sess ion of the Codex 
Regional Coordinating Committee for Latin America , John 
Lup ien of  the U . S .  Food and Drug Administration ( FDA) 
reported that between October 1979 and September 1981 , 
2 , 25 2  shipments of food of Latin American origin , with a 
total value of more than $123  mill ion , had been detained 
in the United S tates (Lup ien , 1984) . Detention of the 
products was for failure to comply with s tandards for 
filth and extraneous matter , salmonella , pestic ide 
residues , and other types of contamination in foods . 

THE NATURE OF INTERNATIONAL FOOD STANDARDS 

Standards are made up of many parts or come in many 
forms . Each part or form is  unique in its ab ility to 
affect international trade . An examination of each part 
reveals the problem areas that we cons idered in this 
report . 
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Commodity Standards 

Setting s tandards for the identification of commodity 
ingredients and the appropriate naming of these 
ingredients involves much discus s ion ,  and in some cases 
compromise , by national bodies . Such factors as the 
different ingredients available in different countries 
and varying cultures and tastes mean that s tandards must 
be flexible enough to accommodate the differences that 
exi s t  from one country to another . Yet debate over such 
i ssues as the terms " pure , "  " concentrated , "  " dehydrated , "  
and " s tyle" can and has resulted in international 
agreements that overcome unnecessary trade barriers . 

The subj ect of commodity s tandards is  a dynamic one . 
A s tandard that is acceptable today may have to be 
changed tomorrow because of technological advances , new 
tas te patterns , or other factors . For example , the 
que s tion of names of s tandardized products is currently 
before the Codex Alimentarius Commiss ion . How can we 
properly qualify by name , without confus ing or misleading 
c onsumers , a s tandard product in which a portion of the 
named product is a substitute product ( such as vegetable 
protein , in the case of hamburger) ? This question will 
rece ive priority at an upcoming sess ion of the Codex 
Committee on General Princ iples . 

Codes of Practice 

The development of codes of hygienic and technological 
practice by the Codex Alimentarius Commission ( CAC ) is  an 
act ivity of great importance . In some respects this  work 
is  even more important than commodity s tandards to 
countries undertaking to form food control services or 
agenc ies . Following is a list  of the CAC Codes of 
Practice and related documents that are used extens ively 
as training material for food inspectors and food 
processors around the world ( FAO/WHO , 1985 ; Smith , 198 5 ) . 

Code of Ante -Mortem and Post-Mortem Inspec tion of  
Slaughter Animals 

Code of Ethics for International Trade in Food 
Code of  Hygienic Practice for Canned Fruit and 

Vegetable Products 
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Code of Hygienic Practice for Dehydrated Fruits and 
Vegetables including Edible Fungi 

Code of Hygienic Practice for Des iccated Coconut 
Code of Hygienic Practice for Dried Fruits 
Code of Hygienic Practice for Egg Products 

- -Microbiological Specifications for Pasteurized Egg 
Products 

Code of Hygienic Practice for Foods for Infants and 
Children 

Code of Hygienic Practice for Fresh Meat 
Code of  Hygienic Practice for Frozen Fish 
Code of Hygienic Practice for Low-Ac id and Acidified 

Low-Acid Canned Foods 
Code of Hygienic Practice for Molluscan Shellfish 
Code of Hygienic Practice for the Operation of  

Radiation Facilities used for the Treatment of  Foods 
Code of Hygienic Practice for Peanuts (Groundnuts )  
Code o f  Hygienic Practice for Poultry Process ing 
Code of Hygienic Practice for Processed Meat Products 

- - Preservation of  Meat Product Heat Treated Prior to 
Packaging 

Code of Hygienic Practice for the Process ing and 
Handl ing of Quick Frozen Foods 
- -Method for Checking Product Temperature 

Code of Hygienic Practice for Shrimps and Prawns 
Code of Hygienic Practice for Tree Nuts 
Code of Practice for Canned Fish 
Code of Practice for Fresh Fish 
Code of  Practice for Lobs ters 
Code of Practice for Salted Fish 
Code of Practice for Smoked Fish 
General Princ iples of Food Hygiene 
International System for the Description of Carcasses 

of Bovine and Porc ine Species and International 
Description of Cutting Methods of Commercial Units 
of Beef , Veal , Lamb and Mutton , and Pork Moving in 
International Trade 

Microbiological Spec ifications for Foods for Infants 
and Children and Methods of Microbiological Analysis 
for Foods for Infants and Children 

Codes developed and be ing developed by the commiss ion 
offer a unique challenge . How can codes be formulated to 
take into account both the capabilities of developing 
countries and the technological advances available to 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


159 

more developed economies?  Addres s ing this point at the 
1 9 8 5  meeting of the Codex Al imentarius Commission ,  the 
director general of WHO commented ,  "May I propose . . . 
that you cons ider reviewing and poss ibly amending some of 
your recommendations , espec ially the codes of hygienic 
practice , which some people claim are rather rigorous and 
expens ive in relation to the health benefits they are 
expected to provide . In this  way , these recommendations 
might become even more valuable , espec ially for small 
food processors in developing countries"  (Mahler , 1985 ) . 

Contaminant Standards 

The presence of contaminants such as arsenic , lead , 
mercury , cadmium , polychlorinated biphenyls ( PCBs ) , 
dioxins , mycotoxins , and drug res idues in foods is of 
increas ing concern to all countries involved in 
international trade . Unfortunately , many of these 
s ub s tances are of environmental origin and are beyond the 
direct control of the food producer or manufacturer . At 
the present time , the Codex Al imentarius Commiss ion does  
not have a committee that deals exclus ively wi th 
c ontaminants , although evaluations of some of these 
sub s tances have been handled by the Committees on Food 
Addi t ives and Pes tic ide Res idues , and will be handled by 
the new Committee on Res idues of Veterinary Drugs in 
Foods . 

The issue of contaminants has been of great concern to 
member countries of the commission , and has been debated 
s ince its inception . Unfortunately , mos t  of the debate 
centers on emotion and innuendo rather than on hard 
s cientific data . Until more data and sc ientific 
knowledge are available , l i ttle genuine progress - -beyond 
highl ighting of the problem- -will occur . The director 
general of WHO at the 1985  sess ion of the commiss ion 
asked it  to cons ider contamination caused by packaging 
and packaging materials at the earlies t poss ible time 
(Mahler , 198 5 ) . 

S tandards for Pes ticide Res idues and Food Additives 

The i ssues of pestic ide residues and food addi tives 
o ffer perhaps the greatest  challenge to international 
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harmonization efforts because of the divergence of views 
and regulations among countries . National differences 
with respect to food additives and maximum residue l imits 
for pestic ides probably represent the greates t problem in 
international trade in food , with the exception of 
labeling . In an effort to provide international guidance 
and leadership , the commiss ion has done a great deal of  
work in attempting to  harmonize provis ions for both food 
additives and pesticide res idues . Nearly 400 food 
additives have been evaluated for their safety and 
maximum levels recommended for use in spec ific foods . 
The commis s ion has adopted pesticide res idue l imits for 
120 different substances that are appl ied to nearly 2 , 000 
different foods or food crops ( FAO/WHO , 1985 ; Kimbrell , 
198 5 ) . 

Food Labeling S tandards 

The many concerns that p lay a part in the field of 
food labeling- - such as claims , advertisements ,  origin , 
and s tandardization of  names - -make this one o f  the mos t  
emotionally volatile areas of food protection . In the 
United S tates and many other countries , respons ibility 
for enforcing food labeling requirements is divided among 
several government departments or minis tries , which adds 
to problems of harmonization and acceptance of 
international s tandards . 

The Codex Al imentarius Commis s ion has been very active 
in attempting to harmonize labeling requirements . Hos ted 
by the government of Canada , the Codex Committee on Food 
Labeling has recently revised the International General 
S tandard for the Label ing of Prepackaged Foods . The 
revised s tandard encompasses current concerns over food 
label ing , and includes sections on date marking and on 
the labeling of irradiated food ( Smith , 1985 ) . The 
committee has also recently finalized guidel ines for 
adding nutritional values to labels . While the proposal 
on nutrition label ing has been the mos t  complex and 
contentious subj ect ever put before the committee , i t  
should nevertheless provide valuable guidance t o  those 
countries wishing to establish a nutrition labeling 
scheme . The commis s ion has been reluctant to wade into 
the area of food advertis ing , but the subj ect keeps 
coming up , and many governments feel that the commis s ion 
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can play a vital role in addres s ing the many problems 
that have arisen in food advertis ing . 

ACCEPTANCE OF CODEX STANDARDS 

At the time of the 15th sess ion of the Codex 
Alimentarius Commiss ion , held in July 1983 , 80 countries 
had indicated their acceptance , according to one of the 
methods of acceptance established in the general 
princ iples of the Codex Alimentarius , of a number of the 
recommended Codex s tandards and of the recommended 
maximum levels for pesticide res idues . In the early 
years of the Codex program many acceptances came from 
develop ing nations . Acceptances are now being received 
in larger numbers from industrialized countries . In 
c ons idering a number of Codex s tandards , the U . S .  
regulatory authorities have s tated that products in 
c onformity with such s tandards may " enter the Uni ted 
S tates or move freely in domestic commerce . "  While this 
i s  not a formal acceptance in procedural terms , i t  is  
certainly within the spirit  of the Codex concept in that 
the United S tates will not impede the entry of conforming 
products . 

I t  is  important that countries give serious 
cons ideration to the Codex s tandards and accept them as 
legal ly binding requirements to whatever extent poss ible , 
o r  at least make a commitment not to impede the entry of 
a food that conforms with Codex requirements . I t  is only 
by such compromise that Codex s tandards can become 
internationally accepted regulatory ins truments , rather 
than j us t  a valuable collection of recommendations . 

Clearly there is  a need for uniform and 
internationally accepted rules to fac ilitate the 
international movement of both processed and 
unprocessed foods tuffs . The Codex Al imentarius 
Commi s s ion has provided the only forum in the world 
devoted to both consumer protection and fac ilitation of 
international trade of food commodities . I t  is unique in 
that i t  gives government representatives and the ir 
a dvisers the opportunity , on a continuing bas i s , of 
explaining the reasons for the different requirements of 
particular nations while attempting to find the 
c ompromise necessary to el iminate or minimize these  
di fferences . 
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ENFORCEMENT OF CODEX STANDARDS 

One of the mos t  frequently asked questions about the 
Codex program- - usually posed by regulators or those they 
regulate - - is this : The obj ectives of the Codex program 
are worthwhile and achievable , but what mechanism does 
the program have for enforcing all these s tandards and 
codes on an international level? The truthful answer is 
that the Codex program has no independent international 
enforcement capability ,  nor has it sought any ; yet 
because of the fores ight of the original program 
organizers , the acceptance procedures imposed as a 
condition of commission membership provide what may be an 
almost perfect least- cost solution to the enforcement 
problem . Each member country agrees to cons ider the 
acceptance of Codex standards , and when they have been 
accepted to allow products meeting those minimum 
s tandards 8 to be distributed freely . . . within its 
territorial j urisdiction ; w conversely , that country mus t 
8 also ensure that products not complying with the 
s tandard will not be permitted to be distributed under 
the name and description laid down in the s tandard• 
( FAO/WHO , 198 1 ) . Thus Codex standards will be enforced 
without the Codex program having direct control because 
they become part of the laws and regulations of each 
individual member . 

A second enforcement mechanism that is s ignificant and 
often overlooked is  in the area of c ivil law .  More and 
more frequently Codex s tandards and codes are 
incorporated into contracts between buyers and sellers 
(private and government) and thus become enforceable 
ins truments in c ivil courts . Of course , the key to 
enforcement is gaining acceptance by member countries of 
the Codex s tandards . Accelerating and expanding 
acceptance of Codex s tandards are maj or focuses of the 
Codex Alimentarius Commiss ion for the near term . The 
United S tates is among the leaders in taking action on 
Codex s tandards that have been dis tributed to member 
governments for acceptance . 

DISPUTES CONCERNING INTERNATIONAL STANDARDS 

When a country feels that a standard is being used as 
a nontariff trade barrier , the country can bring its case 
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before an international body under the General Agreement 
on Tariffs and Trade (GATT) . A GATT Standards Code was 
developed and adopted by many countries during the las t  
round of trade negotiations , which occurred from 1 9 7 5  to 
1979 . Under that code , the program of the Codex 
Al imentarius Commiss ion was c i ted as an example of how 
nontariff issues had success fully been addressed . The 
structure established within the Codex Alimentarius 
Commiss ion was c i ted as an effective one that might be 
appl icable in areas other than food to pursue solutions 
to problems in nonfood product areas (Kimbrell , 1985 ) . 

Disputes arise not only as a result of the s tandards 
themselves , but also in regard to process ing methods , 
enforcement , and other requirements . Any of these 
subj ects may be reviewed under the GATT agreement , 
al though many countries have not been completely 
satisfied with the resolution of problems through the 
GATT mechanism . Undoubtedly the need for a forum to 
c ons ider disputes will continue . 

SUMMARY 

International s tandards for food not only ass i s t  
countries i n  protecting the health and welfare of the ir 
consumers , but also are keys to improved trade . Such 
s tandards bring about effic iencies in production , and 
therefore provide economic incentive for the ir use . We 
can expect even more effort in international 
standardization in the years to come . The Codex 
Al imentarius Commis s ion has been leading international 
e fforts for food s tandardization , and will continue this 
thrust as the commerc ial interests that rely on effective 
standards increase their recognition of the part that 
international s tandards play in trade . 
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DISCUSSION SUMMARY 

International standards not only ass ist  countries in 
protecting the health and welfare of their consumers , but 
also are keys to improved trade . These standards bring 
about efficiencies in production , storage , and 
distribution , and therefore provide economic incentive 
for their use . Even more effort in international 
standardization is required , and can be anticipated in 
the years to come . The Codex Alimentarius Commiss ion has 
been leading international efforts in food 
standardization , and must continue its thrust as 
governmental and commercial interests increase their 
recognition of international standards and make greater 
use of Codex international s tandards and other 
recommendations . 

The following recommendations emerged from the 
discuss ions : 

o To avoid dupl ication of effort , countries should 
increase participation in the work of the Codex 
Al imentarius Commiss ion and its subs idiary bodies , 
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particularly the technical and commodity committees and 
the regional coordinating committees . 

o Countries should increase their acceptance of Codex 
s tandards in order to achieve the obj ectives of consumer 
protection and facilitation of trade . 

o The work of the Codex Alimentarius Commiss ion 
should receive much more recognition and publicity .  

o In trading contracts , industry should be encouraged 
to use and to adhere to the standards of the Codex 
Al imentarius Commission .  

o The role o f  the Codex Coordinating Committee should 
b e  re inforced , and international organizations should 
develop strategies to increase country participation in 
the Codex Alimentarius . 

o There is a need for establishing the standards for 
food indus try publicity and advertis ing ; the Codex 
Al imentarius Commiss ion might look into this matter . 

o The problem of migration of chemicals through and 
from food packaging materials should receive priority 
attention . 

o The setting of international standards for fresh 
tropical fruits and vegetables should be further explore d .  

o Countries should s e t  up appropriate mechanisms to 
adopt and implement Codex standards and other 
recommendations , and the Food and Agriculture 
Organization ( FAO) and the Pan American Health 
Organization ( PAHO) should provide the necessary 
technical assis tance to developing countries in this area . 

The following problems of individual countries were 
identified by partic ipants : 

o filth and insect contamination in foods 
o poor and incons istent identification of food 

products 
o l imited ability to comply with the Codex 

Alimentarius because of residue problems and lack of 
training and capabilities for food analyses 

o l imited direct partic ipation in Codex Al imentarius 
activities . 
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SESSION 3 

Activities of International Agencies and of Nations 

United Nations University Activities 
Related to Food Protection 

RICARDO BRESSANI 

The United Nations Univers ity (UNU) was founded by the 
General Assembly of the United Nations in 1975  to help 
s olve press ing global problems of human survival and 
wel fare through the instruments of scholarship - - research , 
advanced training , and the dissemination of knowledge . 
I t  is governed by a board of 24 distinguished academics 
s e rving in the ir individual capac ities , and is the only 
Uni ted Nations organization that works directly with 
univers ities , research institutions , and individual 
s cholars instead of through governments .  I t  is also the 
only one that operates primarily from a bas is of endowed 
funding rather than on annual contributions from 
governments . 

During the first 5 years of the UNU ,  its three 
priority areas were world hunger ,  the use and management 
of natural resources ,  and human and soc ial development . 
In 1980 the range of programs was broadened , but food and 
nutrition remained maj or program priorities . Some 4 
years ago the UNU began to focus on the problem of 
inadequate knowledge of the compos ition of foods , both 
nutrient and nonnutrient . I t  is indicat ive of the 
problem that in Latin America there have been few 
analyses of foods s ince the early 19 50s , and that most  of  
the data currently available were obtained more than 40 
years ago , often by methods that are no longer cons idered 
suitable . The Latin American Food Compos ition Table , 
developed by the Ins titute of Nutrit ion of Central 
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America and Panama ( INCAP) with Food and Agriculture 
Organization ( FAO) and United States support and 
published in 1957 , has never been updated ,  and food 
analys is activities in the hemisphere have come almost to 
a standstill . In the meantime , new plant varieties have 
been introduced , a broad range of processed foods have 
entered the market , new means of storing and preserving 
foods have been introduced , and the international 
exchange of foods has increased greatly . The 
availability of reliable food composition data is no 
better for the developing countries of As ia and Africa . 

This lack of data not only hinders efforts to 
understand the effects of different diets on such 
conditions as hypertens ion , heart disease , and various 
types of cancer , but also handicaps efforts to achieve 
accurate nutrient labeling , nutrition education based on 
a knowledge of the nutritive value of local foods , and 
the prevention of nutrient losses during s torage and 
process ing . 

In recognition of the widespread lack of reliable and 
appropriate food compos ition data , particularly in 
developing countries , the United Nations Univers ity 
agreed to sponsor a global effort to improve this 
situation by sponsoring the International Network of Food 
Data Systems ( INFOODS ) .  The organizational experiences 
of INFOODS are appl icable to the concerns of the 
Inter -American Conference on Food Protection , and some of 
the technical and other problems encountered by INFOODS 
are s imilar to those encountered by Conference 
participants . Some of the shared problems include the 
need to improve and standardize methods , to enhance the 
training of analytical personnel , to update laboratory 
equipment , and to develop methods of class ification , 
storage , retrieval , and exchange of food data . 

The UNU believed that it was imperative to initiate 
efforts to solve these problems because the amount of 
readily available , good- quality food compos ition data has 
been steadily decl ining in relation to the number of 
existing foods , while at the same time there has been a 
gradual and steady increase in the complexity of food 
supplies and in the extent of the need for food data . 
Furthermore , it was obvious that these efforts should be 
undertaken on an international level , and that they 
should addres s  the underlying data quality and acces s  
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problems rather than only the quantitative deficiency of 
such information . 

Accordingly , in early 1983  an international group 
under the aegis of the United Nations Univers i ty gathered 
in Bellagio , I taly , to assess the s tatus and problems of 
food compos ition data and to see what should and what 
c ould be done . This conference was supported by various 
U . S .  government agencies , private foundations , and the 
food industry , with the Rockefeller Foundation providing 
the meeting space and hous ing facil ities . 
Representatives of the National Institutes of Health 
( NIH) , the Food and Drug Adminis tration ( FDA) , and the 
U . S .  Department of Agriculture (USDA) came from the 
Uni ted States . The UNU , FAO , the Yorld Health 
Organization (YHO ) , the International Union of 
Nutritional Sc iences ( IUNS ) , and the International Union 
of Food Science and Technology ( IUFoST) also sent 
representatives . 

The meeting proposed that the INFOODS organization 
improve the qual ity and availability of food compos ition 
data and promote international partic ipation and 
cooperation in the effort . Funding was obtained mainly 
from the National Cancer Institute but also from private 
foundations and industry ; the UNU agreed to serve as the 
international sponsoring agency . York began formally in 
July 1984 with the establishment of an INFOODS 
secre tariat at the Massachusetts Institute of Technology 
(MIT) . 

The fundamental intention of INFOODS is  to l ink the 
generators , comp ilers , and users of food compos ition data 
into a collaborative effort that will facilitate the 
development of channels  of communication and guidel ines 
for operation . To accompl ish this ,  INFOODS is setting up 
two networks . The firs t is a network of people 
interes ted in food compos ition data , l inking them 
toge ther and drawing upon the ir expertise . The INFOODS 
secretariat works with regional groups that , in turn , 
work with individuals and groups within the countries of 
the ir regions and with other regional groups . The goals 
of this  network are to develop a sense of unity in the 
field and to increase awareness  of the importance and 
l imi tations of the data , as well  as to keep everyone 
informed of what is be ing done . 

The second is a data network , a l inkage of food 
compos ition data bases around the world , de s igned so that 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


170 

anyone can determine what data exist and where they are . 
This network makes data from around the world access ible 
and enab les data users to understand the nature and 
quality of the data they have received . 

The successful estab lishment and operation of these 
ne tworks requires completion of s everal essential tasks ; 
therefore INFOODS has initiated a number of activities ,  
described briefly be low . 

Development of stan4ards and guidelines for the 
collection of food cgmposition data . A committee headed 
by David Southgate , a British chemist who produced a 
brief manual on food data analys is and collection in 
1974 , completed the first draft of a revision and 
extensive expansion of this document . A meeting of IUNS 
held in Brighton , England , in August 1985 featured a 
workshop focused on a second draft , which was widely 
dis tributed for review . The final draft will be ready 
for review by mid- 19 8 6 . 

Development of a standardized terminolo&Y and 
nomenclature . S teward Truswell , a nutritionis t  at the 
Univers ity of Sydney , Australia , is heading a group to 
examine the problems of international nomenclature and 
clas s ification . S everal meetings have been he ld , leading 
to the initial des i gn of a terminology that will permit 
international exchange of food compos ition data . Thi s  
system is concep tually s imilar t o  the Factored Food 
Vocabulary of the FDA , and builds to a certain extent on 
the work and experiences of the International Network of 
Feed Information Centers ( INFIC ) . A de tailed prospectus 
of this group ' s  work will be ready for review in spring 
1986 , and an international coding meeting will be held 
early in 1987 to te s t  the sys tem . A we l l - deve loped 
pre l iminary version of the system should be ready by 
summer 1987 . 

Development of a detailed description of users ' 
� . In March 1985 a users ' needs meeting was held in 
Logan , Utah . In attendance were persons involved with 
the generat ion , comp ilation , and especially the use of 
food composition data . At this meeting , organized for 
INFOODS by Carol Windham and Gaurth Hansen of Utah S tate 
University , participants reviewed the initial plans of 
INFOODS and went on to formulate operational 
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specifications of what was needed in ·terms of food 
composition data and how INFOODS could best accommodate 
these needs and des ires . The proceedings of this meeting 
will be published in 1986 . 

Two important tasks for INFOODS that were identified 
by this group were production of ( 1 )  guidel ines on how 
best to use existing data to fill the gaps in food 
composition tables and ( 2 )  guidelines on how to 
s tatistically process and present the data . These tasks 
are now be ing organized by the secretariat , which expects 
to report prel iminary results within the next year . 

Exploration of how modern information systems ideas 
and technology can be used in the field of food 
compos ition data . A working group in this area is be ing 
set up and chaired by John Klens in , a senior computer 
sc ientist at MIT . Initial tasks of the group include 
development of standards for data interchange and design 
o f  a (prototype ) regional center . In  addition , this 
group will develop computational routines that embody 
recommendations about terminology , data qual ity ,  and 
interchange , and that will facilitate electronic 
communication among workers in the field . This activity 
i s  central to the whole concept of a network of food 
compos ition data . One of the goals of the group is to be 
able to recommend and provide technical assistance for 
end-user systems development . By 1986 it is  hoped that 
there will be firm vers ions of interchange protocols and 
spe c ifications for regional centers and programs . 

Tbe production of an international directo[y of 
existin& data bases . In 1975  the FAO produced an 
international inventory of food compos ition tables . 
S ince FAO currently has no plans for updating this 
valuable document , INFOODS is preparing an expanded and 
updated vers ion ( a  first edition is now available ) . 

International Journal of Food Compos ition .  A 
quarterly international j ournal has been established that 
will contain reviews , original articles , and policy 
guidel ines related to food compos ition .  I t  will be 
copublished by Academic Press and the UNU . Kent S tewart 
of the Virginia Polytechnic Institute will serve as 
editor . This  j ournal , which will begin publ ication in 
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1987 , is  intended to  give the study of food compos ition 
the coherence necessary to make it an identifiable field.  

Re&ional INFQQDS liaison &roups . Within the 
industrialized world , some l imited communication already 
exists among people involved with food compos ition data . 
In the developing world such communication is very 
limited . INFOODS is working to l ink ,  foster , and even 
organize ,  where necessary , regional groups whose 
respons ibil ities are to determine regional needs and 
resources ,  coordinate regional activities such as 
workshops and seminars , and in some cases establish and 
maintain regional computer facilities and depos itories of 
food compos ition data . Links are currently being 
established with groups in Scandinavia (NORFOODS , 
centered in Uppsala , Sweden) , Europe ( EUROFOODS ,  centered 
in Wageningen in the Netherlands ) ,  and in the countries 
bordering the Mediterranean (MEDIFOODS , based in I taly) . 
Groups are be ing organized in As ia (ASIAFOODS , based in 
Bangkok) , Latin America (LATINFOODS at INCAP in 
Guatemala) , and the United States and Canada (NOAFOODS ,  
based in Cambridge , Massachusetts ) . Other regional 
groups are in the planning stage . By 1987 INFOODS hopes 
to have an AFRICAFOODS ,  as well as OCEANIAFOODS for the 
South Pacific ; it also plans to have the involvement of 
the countries of Eastern Europe in the INFOODS network . 
The ultimate goal is that everyone should have easy 
access to at least one regional group . 

Establisbment of a secretariat . To keep all these 
activities moving along in a cons istent , compatible , and 
timely fashion , a small secretariat has been established 
at MIT . This group cons ists of Vernon Young , a 
nutritional biochemist , and John Klens in , a computer 
specialist , and is directed by William Rand , a 
b iostatistic ian as executive secretary . In addition to 
deal ing with the specific tasks already described , the 
secretariat is primarily involved with organiz ing and 
coordinating the task forces and serving as a general 
international clearinghouse and resource center . To let 
people know what INFOODS is doing , a newsletter is issued 
quarterly and is sent to those who have shown interest . 

INFOODS has embarked on an ambitious program . Its 
activities in the hemisphere are centered around two 
regional groupings - -NOAFOODS in the United S tates and 
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Canada and LATINFOODS in Mexico , Central and South 
America , and the Caribbean . Much of the work and 
experience of INFOODS should be appl icable to food safety 
data . Moreover , the NOAFOODS and LATINFOODS secretariats 
should work closely with whatever organization is  set up 
to promote the recommendations of the Inter -American 
Conference on Food Protection . Possibilities for j oint 
activities should also be explored . 

NOTE 

l INFOODS 
MIT 20A- 226  
Cambridge , MA 02139  
TELEX : 9 2147 3 MITCAM 
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World Health Organization and Joint Food and 
Agriculture Organization/World Health 

Organization:  Global and Interregional Food 
Protection Activities 

R K. KAFERSTEIN 

The World Health Organization (WHO) cons iders food 
safety as one of its priorities . Reference to food 
safety is made in the essential components of a primary 
health care program (WHO , 1978 ) , through which WHO and 
its member states approach the target of Health for All 
by the year 2000 . The components of Primary Health Care 
( PHC ) are : ( 1 )  education concerning prevail ing health 
problems and the methods of preventing and controlling 
them ; ( 2 )  promotion of food supply and proper nutrition ;  
( 3 )  adequate supply o f  safe water and bas ic sanitation ; 
( 4 )  maternal and child health care , including family 
planning ; ( 5 )  immunization against maj or infectious 
diseases ; ( 6 )  prevention of locally endemic diseases ; and 
( 7 )  appropriate treatment of common diseases and inj uries 
and provis ion of essential drugs . 

Inherent in and essential to the achievement of  
components 1 through 4 and component 6 are the provis ion 
of adequate supplies of safe and wholesome foods to all 
to secure proper nutrition ,  and the avoidance of problems 
associated with poor food hygiene , such as foodborne 
diseases . 

Primary Health Care emphasizes the need for action at 
the levels of the individual , the family , and the 
community . At the same time , it s tresses the need for 
governmental and nongovernmental support to the community 
through a sys tem of decentral ization and referral . How 
this approach is to be implemented was set out as follows 

174 

Copyr ight  © Nat ional  Academy of  Sc iences.  A l l  r ights  reserved.

Food Protect ion in  the Amer icas
ht tp: / /www.nap.edu/cata log.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


175 

by the 1978 Alma -Ata Conference on Primary Health Care 
(WHO , 1978 , pp . 4 - 5 ) : 

o PHC involves , in addition to the health sector , all 
sectors and aspects of national community development , in 
particular , agriculture , animal husbandry , food indus try , 
hous ing , education , public works , communications , and 
other sectors , and it demands the coordinated effort of 
all these sectors . 

o PHC requires and promotes maximum community and 
individual self - rel iance and partic ipation in the 
p lanning , organization , operation , and control of PHC , 
making full use of local , national , and other available 
resources .  To this end , it develops through appropriate 
education the ability of communities to partic ipate . 

o PHC rel ies on a variety of health , community , and 
other workers , including food inspectors as applicable , 
suitably trained socially and technically to work as a 
health team and to respond to the expres sed health needs 
of the community . 

The Jo int Food and Agriculture Organization/World 
Health Organization ( FAO/WHO) Expert Committee on Food 
Safety , in its report on the role of food safety in 
health and development (WHO , 1984) , drew attention to the 
fact that the Alma-Ata Declaration only implicitly 
c overed food safety as an essential component of Primary 
Health Care . The expert committee emphas ized that food 
s afe ty and adequate nutrition were bas ic to the reduction 
and prevention of disease and to the promotion of 
health .  I t  recommended that • food safety should be 
cons idered an integral part of the primary health care 
del ivery sys tem . "  

Activities related to food safety , food hygiene , or 
food protection ( these terms are closely related , if not 
synonymous ) have been carried out , frequently as j oint 
FAO/WHO endeavors , almost s ince the 1948 inception of the 
World Health Organization . As early as 1955  there was a 
meet ing of an expert committee on environmental 
sani tation , which dealt with food hygiene . In 1956 an 
activity now in its 30th year was s tarted- - the work of 
the Jo int FAO/WHO Expert Committee on Food Additives . 
During these years , several hundreds of intentional food 
additives , as well as several contaminants and other 
compounds , have been evaluated by the commi ttee in order 
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to provide toxicological and technological advice to food 
regulating authorities in member states . In the field of 
pesticide res idues in food , the j oint FAO/WHO meetings on 
pestic ide res idues , which have taken place s ince 196 1 , 
have evaluated numerous pesticides and established 
maximum res idue l imits in virtually hundreds of different 
food commodities . Other milestones of WHO ' s  
contributions to food safety are the various meetings on 
specific food commodities , such as meat ( 1961 ) , milk 
( 1969 ) , and fish and shellfish ( 1973 ) , and on spec ific 
subj ects such as food microbiology ( 1967 and 197 6 )  and 
food irradiation ( last meeting of expert committee , 1980) . 

Results of these meetings formed the bas is  for the 
work of the Joint FAO/WHO Food Standards Program , which 
is implemented through the Codex Alimentarius Commiss ion 
( CAC ) . FAO and WHO sponsor the work of this commiss ion ,  
which was started in 1963 and whose main obj ectives are 
the protection of the consumer and the fac ilitation of  
international trade in foods . The CAC , through its  many 
internationally agreed-upon commodity standards , its 
s tandards and guidelines for the labeling of  foods and 
food additives , its maximum limits for pesticide residues 
in foods , and its many codes of hygienic and 
technological practice , has provided and is  still 
providing the food regulatory and control authorities and 
the food industry with a wealth of valuable advice , 
guidance , and background information . No evidence has 
been found of harm to humans when foods eaten complied 
with Codex standards and when Codex- established limits 
such as those for pesticide res idues were not exceeded . 

In more recent years , a "new" group of res idues in 
food- - those caused by the appl ication of veterinary drugs 
and other chemicals used in veterinary medic ine and 
animal husbandry- -has gained increas ing attention . 
Following the success of interaction between CAC and 
FAO/WHO scientific bodies , mainly in the fields of food 
additives and pestic ide res idues , WHO and FAO stand ready 
to proceed j ointly to furnish sc ientific advice and 
j udgments for util ization by an intergovernmental Codex 
committee on Res idues of Veterinary Drugs in Foods . 

To promote the recognition , evaluation , and control of 
environmental conditions and hazards that may affect 
human health , WHO , j ointly with FAO , participates in the 
health - related monitoring activities of the Global 
Environmental Monitoring Sys tems (GEMS ) . The Joint 
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FAO/WHO Food Contamination Monitoring Program , initiated 
in 1976 , is one of the maj or GEMS activities ; it has the 
following main obj ectives : ( 1 )  to collect and evaluate 
data on levels of certain chemicals in individual foods ; 
( 2 )  to obtain estimates of the intake via food of 
spec ific chemicals ;  ( 3 )  to provide technical cooperation 
to governments of countries wishing to strengthen food 
c ontamination monitoring programs ; and ( 4 )  to provide 
relevant committees of the CAC with information on levels 
o f  contaminants in connection with the establ ishment of 
Codex s tandards and maximum levels of pesticide res idues 
in food . 

For many years now , WHO , j ointly with the 
International Atomic Energy Agency ( IAEA) and FAO , has 
been collaborating with scientists working in the field 
o f  food irradiation . As early as 1961 a meeting on the 
wholesomeness of irradiated foods was organized by the 
three agencies in Brussels . S ince then , seven 
international meetings have been held , mainly , but not 
exclusively , in collaboration with FAO and IAEA . 

The Joint FAO/IAEA/WHO Expert Committee on the 
Wholesomeness of Irradiated Food , which met in 1980 , came 
to the conclus ion that the irradiation of any commodity 
up to an overall average dose of 10 kGy presents no 
toxicological hazard ; hence , toxicological testing of 
foods so treated was no longer required . This committee 
also  concluded that the irradiation of food up to an 
overall dose of 10 kGy introduced no spec ial nutritional 
or microb iological problems , but emphas ized that 
a ttention should be given to the s ignificance of any 
changes in relation to each particular irradiated food 
and to its role in the diet . Yith these conclus ions , the 
wholesomeness of irradiated food up to a maximum absorbed 
dos e  of 10 kGy had been clearly es tablished (WHO , 1 9 8 1 ) . 

I t  is  clear , however , that a good deal of advocacy 
work will be necessary before this technology is fully 
accepted . The Yorld Health Organization is concerned 
that widespread rej ection of the food irradiation process 
may s everely hamper use of the technology in those 
countries that could benefit the most - - the develop ing 
countries . Consequently , to better inform the 
authorities , consumer groups , and the public , the Yorld 
Health Organization intends to prepare a publ ication on 
this subj ect in cooperation with FAO . The publ ication 
will  discuss the advantages and l imitations of food 
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irradiation in comparison with those of  other processes , 
such as drying , salting , and smoking , and will outl ine 
the benefits of food irradiation for consumers in both 
develop ing and developed countries .  I t  is expected that 
the publ ication will be available in 1986 . 

Another important contribution to the prevention and 
control of foodborne diseases is being made by WHO ' s  
activities in the field of zoonoses control . Recent 
activities in this field concentrate on 
campylobacteriosis  and salmonellosis , on histamine and 
paralytic shellfish poisoning , and on guidel ines for 
small slaughterhouses and meat hygiene in developing 
countries . 

WHO headquarters collaborates with the WHO Regional 
Office for Europe in a surveillance program for the 
control of  foodborne infections and intoxications in 
Europe . Although this is  essentially a program tailored 
to the needs and conditions of European countries , it can 
be seen as a model for other regions of the world where 
epidemiological studies ,  and in particular surveillance 
of foodborne diseases , are overdue . 

A further contribution to food safety is WHO ' s  
involvement in the development and implementation of the 
International Code of Marketing of Breastmilk 
Substitutes , which was adopted by the 34th World Health 
Assembly in May 1981 in the form of a recommendation . 
S ince then , the director - general of WHO has submitted two 
biennial reports to the World Health Assembly on the 
s tatus of implementation of the code ; these reports 
summarized information , provided for the most  part by 
member s tates themselves , on action they were taking to 
give effect to the code . The third biennial report will 
be presented to the 39th World Health Assembly in May 
1986 . 

In the area of s trengthening national food control 
activities , WHO , again j ointly with FAO , has been 
providing guidance material for the development of 
effective national food control systems and food 
contamination monitoring programs . At present the two 
organizations are working on guiding princ iples for food 
safety evaluation to provide program managers with a tool 
to ensure that activities undertaken are those that bring 
substantial improvements .  Nowhere is this tool more 
needed than in s i tuations where the food safety task at 
hand is diverse and where resources are limited and 
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fragmented , or where awarenes s  of food safety is low and 
respons ibility may be spread over numerous ministries .  

Respons ibility for technical cooperation with 
individual member states , to strengthen their national 
food control capabilities and to train manpower ,  l ies as 
a rule with the s ix regional offices of the World Health 
Organization . The Pan American Sanitary Bureau , which 
also serves as WHO Regional Office for the Americas , has 
a long - standing record in this area ; a separate report on 
the bureau ' s activities in the region is given by Dr . 
Fernandes . I t  is hoped that this Conference and others 
will  stimulate interest in and awarenes s  of the 
importance of safe food for disease prevention and health 
promotion , and will lead to increased technical 
cooperation among member states of the Technical 
Cooperation Among Developing Countries (TCDC ) and between 
member states and WHO and FAO . 

Surveillance data from several industrialized 
countries indicate that food safety programs , as commonly 
c arried out through official control of food production , 
process ing , and marketing and of food establishments , 
have failed to reduce the incidence of foodborne disease 
in these countries . There is a need , therefore , for a 
better approach to food safety based on contemporary 
factors that contribute to outbreaks . 

Following the views and recommendations of the Expert 
Committee on Food Safety , WHO will concentrate more in 
the future on the promotion of community partic ipation 
through public information and health education . For 
this  reason , the organization is in the process of 
developing Primary Health Care strategies for food 
safety . Pilot proj ects are being prepared in seven 
countries in Latin America , Africa , and As ia to apply the 
Hazard Analys is Critical Control Point (HACCP) approach 
to domes tic food preparation and handling . On the bas is 
of  the results of these and anthropological studies , an 
intervention strategy focused through health education 
and public information is foreseen . With this approach , 
it is  hoped that foodborne diseases and food losses will 
gradually be reduced to a more acceptable level than we 
are faced with today . 

This paper has attempted to describe briefly how WHO , 
often j ointly with FAO , is responding to the food safety 
prob lem . No claims are made to have covered all WHO and 
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j oint FAO/WHO responses , s ince this would not have been 
possible in the space available . 

A list of additional publications on food safety is 
available from the author ,  whose address is in the 
appendix . 

REFERENCES 

WHO (World Health Organization) . 1978 . Primary Health 
Care . Report of the International Conference on 
Primary Health Care , Alma-Ata , USSR , 1978 . WHO Health 
for All Ser . No . 1 .  World Health Organization , Geneva . 

WHO (World Health Organization) . 1981 . Wholesomeness of 
Irradiated Food . Report of a Joint FAO/IAEA/WHO 
Expert Committee . WHO Technical Report Ser . No . 659 . 
World Health Organization , Geneva . 

WHO (World Health Organization) . 1984 . The Role of Food 
Safety in Health and Development . Report of a Joint 
FAO/WHO Expert Committee on Food Safety . WHO 
Technical Report Ser . No . 705 . World Health 
Organization , Geneva . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


Food Protection Activities of the 
Pan American Health Organization* 

MARIO V. FERNANDES 

The Pan American Health Organization ( PAHO) , 
e s tablished in 1902 , is the oldest international health 
agency in the world . PAHO promotes and coordinates the 
e fforts of the countries of the Western Hemisphere to 
combat disease , prolong life , and promote the phys ical 
and mental health of its peoples . The organization gives 
particular attention to technical excellence and to the 
e ffective application of existing knowledge for the 
solution of health problems . 

The Pan American Sanitary Bureau , which performs the 
functions of secretariat of PAHO , is an independent 
inter -American organization in its own right , and also 
serves as the World Health Organization ' s  (WHO) regional 
office for the Americas . PAHO is , therefore , a member of 
the system of international agenc ies of the United 
Nations and , by agreement , advisor to the Organization of 
American S tates in matters relative to health in the 
hemisphere . 

PAHO is guided by a Plan of Action adopted by its 
member  countries , whose purpose is to attain the goal of 
health for all by the year 2000 . The plan emphas izes the 

*Trans lated from the original Spanish manuscript . 
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expans ion of preventive , curative , and rehabilitative 
health services so as to include the 40 percent of the 
population that at present lacks access to regular health 
care , and the training of health personnel so that they 
reach as many people as possible at the initial level . 
The plan also encompasses regional health goals to 
increase life expectancy , reduce infant mortality , 
provide immunization services to all children against the 
principal diseases , and provide adequate water and 
sanitation for all . Also incorporated in the Plan of 
Action- - and of priority importance - - are the food 
protection and safety activities that PAHO is committed 
to develop in order to fulfill the mandates of its 
governing bodies . 

Within the organic structure of PAHO , the Veterinary 
Publ ic Health Program (HPV) functions in the area of 
health programs development and is respons ible for 
coordinating actions in food protection and safety . 
Other programs of this area , particularly those for 
environmental sanitation , food and nutrition , tropical 
diseases , maternal and child health , and epidemiology , 
also cooperate in food protection and safety efforts as 
part of PAHO ' s interprogrammatic work . 

The Veterinary Public Health Program has two regional 
advisers , one stationed in Washington , D . C . , who acts as 
focal point for food protection and safety activities , 
and the other in Bras ilia , Brazil . HPV also has 
international consultants in Barbados , Colombia , Ecuador , 
Guatemala , Mexico , Peru , and Venezuela , all of whom have 
received special training in food protection and safety . 

The HPV program also has three consultants in food 
safety attached to its Pan American Zoonos is Center 
( CEPANZO) , which operates as the reference center for 
food microbiology in Latin America . One of these 
consultants is stationed at the center ' s  headquarters in 
Buenos Aires , Argentina , and the other two are in 
Braz il - - one in Bras ilia and the other in Pedro Leopoldo 
in the state of Minas Gerais . In the near future a 
spec ial ist in chemical analys is will be hired for the 
Res idues Laboratory (heavy metals , drugs ) of CEPANZO . 
PAHO also has profess ional s taff at the United Laboratory 
for Control of Foods (LUCAM) in Guatemala , where work is 
be ing carried out espec ially on pestic ide and hormone 
res idues . 
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The food safety , hygiene , and protection activities 
developed by PAHO may be divided into two broad stages . 
In the first , efforts have been centered on developing 
training activities , in strengthening food control 
laboratories , in promoting s tudies for the preparation of 
programs , in carrying out and promoting research and 
surveys on contamination of foods , and in cooperating in 
the preparation of food legislation instruments . 

Among the outs tanding activities in this first s tage 
have been the preparation , with the cooperation of the 
Adolfo Lutz Institute of sro Paulo , Brazil , of the 
S anitary Food S tandards for Central America and Panama 
( also consulted by several South American countries ) ;  the 
establishment of the United Laboratory for Control of 
Foods ( LUCA) in Guatemala City ,  with the cooperation of 
the government of Guatemala and the United Nations 
Development Program (UNDP) ( this laboratory also 
functions actively in the control of drugs , and has 
changed its name to LUCAM) ; and , with the cooperation of 
the School of Public Health of the Minis try of Public 
Health of Venezuela , the establishment of a training 
c enter for food inspectors in Caracas ( this center , after 
intense activity , moved its operations in the School of 
Public Health in Medellin ,  Univers ity of Antioqu1a , 
Colombia) . 

Also important has been the establishment of the Food 
Microbiology Unit in the Pan American Zoonosis  Center in 
Buenos Aires , Argentina . During the first s tage , the 
fundamental activities of these laboratories have 
included training , performing research , and giving 
technical cooperation to the member countries . 

CEPANZO has particularly distinguished itself in 
providing individual and collective training in ( 1 )  
microbiological analys is o f  foods and cl inical spec imens 
on the occas ion of outbreaks , as well as of environmental 
samples ( surfaces ) ;  ( 2 )  the methodology of research and 
prevention of foodborne diseases ; and ( 3 )  the inspection 
of foods . In a report prepared on a timely bas is 
(Quevedo , 1 9 7 5 ) , it  was indicated that from 1969  to 1975  
alone 6 3  fellows from 18 countries had received 
individual training in food microbiology at CEPANZO ; they 
represented a total of 382  fellow/months , with an average 
of 7 . 2  months per fellow and an average of 8 individually 
trained fellows per year . Dur ing that period the center 
had organized or had partic ipated in the teaching of 3 1  
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national courses and 16 international courses that were 
taken by more than 1 , 400 profess ionals . A report being 
prepared on the training given from 1976 to 1985 shows 
that the figures for this period amply surpass those of 
the previous period . 

In the area of research , CEPANZO has coordinated or 
motivated researchers who have carried out studies and 
surveys on the presence of pathogenic microorganisms or 
indicators in various kinds of foods , on the alteration 
of various foods , and on the development of new 
analytical techniques or control methods . I t  has 
conducted research on the origin of outbreaks of 
foodborne diseases in humans and in animals .  

CEPANZO has provided direct technical cooperation to 
Pan American countries for the development , organization , 
and quality control of food analysis laboratories ; for 
the preparation and appl ication of programs to improve 
teaching and training in food microbiology and hygiene ; 
and for emergency s ituations caused by outbreaks of 
foodborne diseases . I t  has also published , in addition 
to the results of its research , a great quantity of 
manuals ,  guidelines for analyses , and printed reference 
material for courses . In addition , it  has prepared and 
dis tributed b iological reference material for use in 
national food control laboratories . 

During the first stage of its food safety and 
protection activities , PAHO has been involved in the 
organization , development , and preparation of numerous 
seminars , meetings , and programs . These activities have 
included the organization of seminars on Control of Drugs 
and Foods for Central America and Panama ; the 
organization and development of the Inter -American 
Conference on Toxi - infections of Food Origin , held in 
1 9 74 in Guatemala , and the publication of the conference 
proceedings ; the organization and development of the 
technical discuss ions of the 28th Meeting of the 
Directing Council of PAHO , at which the central topic was 
the sanitary control of foods ; and in cooperation with 
the Caribbean community ( CARICOM) and the Food and 
Agriculture Organization ( FAO) , the organization of the 
Conference on Food Safety and Control in the Caribbean . 

PAHO also cooperated with Colombia in the preparation 
of its National Food Safety Program and in the 
organization of its laboratory network for food control ; 
with Argentina , Costa Rica , and El Salvador in the 
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preparation of the documents for their national food 
protection programs ; and with the Codex Alimentarius 
Commiss ion ( CAC ) in its activities , and espec ially with 
the Coordinating Committee of the Codex for Latin America 
and the Caribbean ( CCCLA) . Documents on activities in 
food safety developed recently by PAHO were prepared for 
presentation at the last two meetings of CCCLA in 1984 
and 1985 ( PAHO , 1984 , 198 5 ) . 

An activity of great importance developed in 1985 by 
PAHO , in cooperation with FAO and with the support of the 
government of Peru , was the workshop on foods sold by 
s treet vendors , took place in Lima from 21 to 25 October 
at the Pan American Center for Sanitary Engineering and 
Environmental Sciences ( CEPIS )  headquarters . 

Also important has been PAHO ' s cooperation in 
organiz ing the Commiss ion on Veterinary Inspection of 
Meats of the Southern Zone ( CINVECC ) , made up of 
representatives of Argentina , Brazil , Paraguay , and 
Uruguay ; CEPANZO acts as the ex- officio secretariat of 
CINVECC . 

Finally , PAHO has carried out studies on the 
application of the Hazard Analys is Critical Control 
Points (HACCP) in the domestic preparation of foods in 
rural and semirural homes in Peru ( Lima , Puno , Loreto ) . 

The second stage of PAHO ' s food safety , hygiene , and 
protection activities entails review of the Plan of 
Ac tion to be developed in 1986 . The general methods to 
be employed under the plan are those es tablished by an 
HPV health programs development document . These methods 
include mobil ization of national resources to guarantee 
that the programs have permanent effects ; the 
es tablishment of networks of centers (which produce very 
good results , according to the experience of PAHO) ; the 
es tablishment of food qual ity standards through the 
formulation of guidel ines ; the es tablishment of 
mechanisms to evaluate new technologies ; the development 
of indicators to follow closely the progres s  achieved ; 
the dissemination of information ; consultations and 
direct technical cooperation ; training and education ; and 
promotion of technical and economic cooperation among 
countries . Finally , and in accord with the pol icy of 
PAHO , the research required will be promoted . 

To attain the broad obj ectives of food safety , the 
Plan of  Action calls  for PAHO to cooperate with each 
country of the region , so that by 1990 each will have a 
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national food safety program under way . Whenever 
pos s ible , these programs will function with the advisory 
services and participation of  an interainisterial 
committee and with representation from the industrial 
sector . 

The broad fields of act ivity incorporated in the Plan 
of Action are the planning , formulation of policies , 
organization , and administration of national food safety 
programs ( including interministerial coordination and 
regis tration of foods and food establishments ) ;  the 
development and strengthening of inspection services 
( including regional inspection networks ) ;  the development 
and strengthening of analytical services ( including the 
census and evaluation of food analys is laboratories , the 
establishment of national networks and of a regional 
network of food analysis laboratories , and the quality 
control of laboratories ) ; promotion of food legislation 
and food safety information systems ; surveillance 
( epidemiology) of foodborne diseases ; and collaboration 
with the Codex Al imentariua Commiss ion and the CCCLA . 

These activities are to be coordinated with those of 
the FAO and other international organizations , and will 
have the j oint partic ipation of the U . S .  Food and Drug 
Administration (with which a special agreement is being 
made ) and the U . S .  Department of Agriculture . Naturally , 
these efforts will be coordinated with the Food Safety 
Unit of the World Health Organization . I t  is also hoped 
that backing will be obtained from the governmental 
agencies of Canada , as well as from the international 
financ ing agenc ies and the food industry . 
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Activities of the Food and Agriculture 
Organization in the Area of Food Control 

R. J. DAWSON 

The Food and Agriculture Organization ( FAO) of the 
United Nations was established 40 years ago by nations 
determined to promote the common welfare among them by 
rais ing levels of nutrition and standards of living of 
their people , by securing improvements in the efficiency 
of production and distribution of all food and 
agricultural products , and by bettering the condition of 
rural populations . 

The functions of the organization include promoting 
and , where appropriate , recommending specific actions 
directed at conservation of national resources ,  and the 
improvement of methods of agricultural production , of 
proces s ing , marketing , and distribution of food and 
agricultural products , and of education and 
adminis tration relating to nutrition , food , and 
agriculture . I t  is also the function of FAO to provide 
such technical assis tance as governments may request . 

Within FAO ' s overall mandate regarding production , 
distribution , marketing , and nutritional improvement of 
food , the necessity of providing a safe , wholesome , and 
nutritious food supply and the protection of this supply 
from losses , was te , deterioration , contamination , and 
adulteration is implicit . FAO has therefore developed 
programs to ass is t  governments in orienting the ir 
national policies and programs to include nutrition 
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improvement and food protection as specific obj ectives . 
Food control is  an integrated part of these programs , and 
governments are becoming increas ingly aware of the need 
to strengthen their food control , contamination 
monitoring , and surveillance systems ; many have called 
upon FAO to provide technical assistance in these areas . 

In FAO , the respons ibility for activities to ensure 
quality and safety of food supplies and consumer 
protection is largely concentrated in the Economic and 
Social Department , and more specifically in the 
department ' s  Food Policy and Nutrition Divis ion .  The 
Food Policy and Nutrition Divis ion carries out FAO ' s 
programs in relation to the ensurance of quality and 
s afety of foods for consumer protection . The 
multidisc ipl inary nature of the work is borne out by the 
fact that it is performed in a divis ion that also deals 
with problems of nutrition asses sment and with community 
nutrition programs . Work devoted to the prevention of 
food losses in postharvest handl ing and s torage is  
carried out largely within the Agriculture and Fisheries 
departments of FAO . There is close l iaison among 
departments and cooperation in the various activities . 

The Food Qual ity and S tandards Service , where FAO ' s 
ac tivities in the field of food control are concentrated , 
is  divided into two groups : the Food Standards Group , 
which provides the secretariat for the Codex Al imentarius 
Commis s ion of the Joint FAOfWorld Health Organization 
(WHO )  Food S tandards Programs , and the Food Qual ity and 
Consumer Protection Group , which provides sc ientific and 
technical support to the Codex Al imentarius Commiss ion 
and helps develop ing countries to establish food 
s tandards . The princ ipal work of the Food Quality and 
Consumer Protection Group is to assist  countries in the 
development of coherent national strategies for food 
control ,  including the drafting of up - to - date food laws 
and regulations , the s trengthening of laboratories , 
technical facil ities , and inspection and administrative 
services , and the creation of national action programs 
for the improvement of food handl ing practices at all 
levels of the food chain- - even within small villages and 
households . In Latin America and the Caribbean spec ial 
problems aris ing from rapid and extens ive urbanization 
are rece iving attention , and will continue to be s tudied 
with in the framework of the food control and consumer 
protection programs . 
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Food control programs and proj ects at the country 
level are aimed at strengthening the ability of 
governments to ensure the safety and wholesomeness  of the 
food supply , and to protect the consumer against health 
hazards and economic fraud . Through these programs , FAO 
provides technical assistance in aspects of food law and 
food law administration , both chemical and 
microbiological laboratory services , strengthening of the 
inspection services , and improved export inspection and 
quality control programs that protect national food 
suppl ies and promote trade opportunities . Considerable 
emphas is is  placed upon training national personnel and 
on the preparation of training aids , as well  as the 
publication of guidel ines for food control services , 
laboratory and inspection manuals , and specialized 
documents on specific problems such as mycotoxins . 

In its programs FAO has developed a special working 
relationship with WHO ; many of the activities mentioned 
by the WHO report above are carried out within the 
framework of j oint FAO/WHO programs . In special 
activities devoted to the protection of urban food 
supplies in Latin America and the Caribbean , FAO 
cooperates with the Pan American Health Organization 
( PAHO) . FAO also l iaises closely with many other 
agenc ies of the United Nations . 

Among the highlights of FAO ' s activities in the 
Americas Region are the following : 

Food Control Infrastructures : Reviews 

Reviews of national food control infrastructures in 
the Region , entailing recommendations for improvement , 
have been carried out in Barbados , Bolivia , Guyana , 
Jamaica , Paraguay , Peru , Saint Luc ia , Trinidad and 
Tobago , and Uruguay . A review will take place shortly in 
Costa Rica . 

Food Control Strategy Workshops 

Workshops conducted at both national and subregional 
levels have been held to cons ider , at a policy level , 
problems of food qual ity and safety and of food supplies 
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and consumer protection . The workshops sought to  
determine s trategies that would ensure development of 
better food qual ity control systems , voluntary or 
mandatory , which would cover the entire food production , 
process ing , and distribution chain . Appropriate 
fol low-up actions are be ing pursued . Workshops have so 
far been held in Mexico , Uruguay , Peru , and , j ointly with 
the PAHO and the Caribbean Community ( CARICOM) , the 
Caribbean subregion . 

Food Contamination Monitoring : Training 

The training of personnel in proper laboratory 
methodology for analys is for food contaminants 
(pesticides , heavy metals , and mycotoxins ) has been 
carried out at the global , regional , subregional , and 
nat ional levels . At the global level partic ipants from 
the Latin American and Caribbean Region have attended the 
FAO/United Nations Environment Program (UNEP) courses on 
International Training for Control of Environmental 
Contaminants in Food (Mysore , India ; four courses ) ,  and 
Training Courses on Food Contamination with Special 
Reference to Mycotoxins (USSR ; two courses ) .  

At the regional level , FAO has sponsored the Training 
Course on Food Contamination Control in Latin America , 
held in Mexico , and the Latin American Course of 
Pesticide Res idues Analys is in Foods , held in 
sro Paulo , Brazil . At the subregional level , a Central 
American Training Course in Food Contaminants (mycotoxin 
analys i s )  was held in Guatemala from August 19 to 30 , 
1 9 8 5 . At the national level , food analysis  training 
programs have been conducted with FAO as sis tance in 
Argentina , Dominica , and Uruguay . 

Strengthening Food Control Programs 
at the National Level 

Various FAO technical cooperation programs provide 
advice on drafting or updating comprehens ive food laws 
and regulations ; assis tance on improvement of food 
inspect ion and analys is programs and facil ities ; training 
of functionaries engaged in food control activities ; and 
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promotion of food quality control in the food production 
and distribution chain . Training is  a high-priority 
activity . Proj ects both ongoing or recently completed 
include : 

0 Argentina Food contamination monitoring 
0 Chile Quality control of goat cheese 
0 Colomb ia Food control in vegetable markets 
0 Costa Rica Strengthening food control and 

food contamination monitoring 
activities 

0 Cuba Improving quality control of milk 
and food contamination monitoring 

0 Dominica S trengthening of national food and 
water contamination monitoring 
program 

0 Ecuador Strengthening food legislation 
0 Peru Food contamination monitoring 
0 Uruguay Upgrading of national meat qual ity 

control program and control of 
contaminants in vegetable products 

Street Foods : Safety Reviews 

FAO ass i s tance proj ects are being conducted to review 
and ascertain the qual ity and safety of street foods in 
order to determine what action , if any , should be taken 
to improve the current s ituation . Reviews are be ing 
conducted in Guatemala , Honduras , and Colombia . In 
addition , FAO and PAHO sponsored a j o int workshop on 
street foods , held in Lima , Peru , in October 1985 ; the 
s i tuation was reviewed , and action was recommended to 
improve current practices .  

Urbanization : Review of Problems of Food Control 

Rap idly growing urban populations are plac ing new and 
greater demands on food transportation and distribution 
systems , which often lead to shipment of foods over 
longer distances and therefore to increased problems of 
food spoilage , decompos ition ,  and both chemical and 
microbiological contamination . In 1984 , FAO engaged a 
consultant who reviewed this complex s i tuation in sro 
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Paulo , Caracas , and Kingston , and made recommendations 
for improvement . This important subj ect was discussed at 
the third ( 1984)  and fourth ( 1 9 8 5 )  sess ions of the Codex 
Committee for Latin America and the Caribbean , which has 
given it high priority and has asked international 
organizations to continue to support workshops and 
seminars on this subj ect . FAO plans to convene an expert 
committee in the biennium 1986 - 1987 to review from a 
global viewpoint the food control problems associated 
with urbanization and to make recommendations for 
attacking those problems . 

These proj ects that FAO has operated over the past few 
years demons trate that FAO has an active program in the 
Americas . However , it must be noted that the mechanism 
for seeking technical cooperation from international 
agencies includes , as the foremost  criterion , the 
priority that a national government attaches to the 
particular program area . The means for assistance at the 
international level are limited , and are always directed 
toward the priority concerns of member governments ,  
including those that are expressed before the governing 
bodies of the international organizations concerned . In 
addition , requests for ass is tance mus t come from the 
concerned governments .  

I t  is hoped that the recommendations of this 
Conference will provide additional scope for greater 
cooperation between FAO and PAHO in their programs to 
ass i s t  member governments , while at the same time 
avoiding was teful dupl ication . 
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Activities of International 
Agencies in Food Protection 

DISCUSSION SUMMARY 

Representatives from the Food and Agriculture 
Organization ( FAO) of the United Nations and the Pan 
American Health Organization ( PAHO) s tressed the fact 
that their resources are l imited and that governments 
must ass ign high priority to food control when making 
requests to the agencies for assistance . 

The following informational items and recommendations 
emerged during the discuss ion that followed the 
presentations . 

o PAHO is  developing a course in food protection 
management . Teaching manuals  should be available in 1986 . 

o FAO has recently initiated activities pertaining to 
food handl ing at rural and household levels . These 
should ass ist  countries in providing improved protection 
of the food supply beyond the maj or urban centers . 

o There is  a need for continuity where food control 
decis ions are concerned . In particular , when workshops 
on food control and s tandardization are held on a regular 
bas i s , every effort should be made to assure a continuity 
of approach to specific problems . 
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o There is a need to  emphasize and coordinate 
educational programs within diverse food protection 
activities . Consumer education programs were identified 
as deserving particular emphas is . 

o Countries - are urged to , implement resolutions and 
recommendations arising from conferences such as the 
Inter -American Conference on Food Protection . 
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Food Protection Activities of the Nations :  A 
Summary of Country Reports 

Thirty- two countries presented reports covering 
diverse aspects of food production and control . In their 
reports several countries - - especially Canada and the 
United States - - indicated that they are prepared to 
provide assistance to other countries in matters 
pertaining to food protection and control . Among the 
specific problems recorded in the reports , the following 
stand out by virtue of the frequency and intens ity with 
which they were cited : 

o All delegates noted their countries ' concerns for 
assuring the safety of foods , both those consumed within 
their countries and those destined for export . 
Nevertheless , most  countries perceive the press ing need 
to improve their systems for food protection and control . 

o In all countries a large number of agencies are 
involved in food safety and control , but there are no 
effective internal mechanisms for coordination . 

o Generally , the country delegates reported the 
existence of laws and standards appl icable to diverse 
sectors and relating to food protection and control .  At 
times , these are incons is tent and make effective 
application difficult . 

o In the countries of Latin America and the 
Caribbean , the shortage of laboratory facil ities , 
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equipment , and reagents is  widespread . Even where the 
infrastructure is good , the laboratories do not function 
adequately . Help is needed for planning , operating , and 
maintaining laboratories and for es tablishing 
international reference laboratories . 

o The countries indicated that food inspection 
services present many difficulties , especially where 
there are shortages of adequately trained personnel , 
insufficient economic resources , shortages of needed 
equipment , and lack of good operating manuals .  

o All countries expressed the need to s trengthen the 
education and training of professional , technical , and 
auxi l iary personnel in the fields of food safety and 
control . 

o Most  countries expressed the need to develop 
educational programs about the importance of food quality 
and safety for health to be directed at the general 
public and especially at food producers and handlers . 

o In some countries food handlers , particularly 
s treet vendors , are not controlled . The maj ority of 
countries expressed a need to s trengthen programs to 
control food handlers . 

o Surve illance , recording , and control of foodborne 
diseases are poorly developed in all countries of the 
Region . The countries recognize the urgent need to 
s trengthen these activities . 

o More and better data on foods are needed on both 
domes t ic and internat ional levels . International 
as s is tance is needed to develop a system that will permit 
improvement of the collection , analys is , and distribut ion 
of data for the implementation of disease surve illance 
and control programs . 
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SESSION 4 

Recommendations for Improved 
Inter-American Food Protection 

WORKING GROUP ON 

Legislative and Infrastructural 
Needs for Food Control 

REPORT AND RECOMMENDATIONS 

The Working Group on Legislative and Infras tructural 
Needs for Food Control , cons idering in detail background 
papers , discus s ions at the conference , and reports from 
individual countries , noted widespread concern about the 
inadequacy of current national or local food laws , lack 
of sufficient trained technical and managerial personnel , 
the need for appl ication of high s tandards for foods , and 
the need to develop enhanced national commitment to 
e ffective food control . The need for improved 
information collection and dissemination at international 
and national levels was discussed , as was the importance 
of improved monitoring programs . 

The working group recommended that : 

o Countries should update or unify national food 
laws , with as sis tance as needed from the Pan American 
Health Organization ( PAHO) and the Food and Agriculture 
Organization ( FAO ) . Interminis terial cooperation , 
avo idance of duplication , and clear definition of  
minis terial respons ib ility are essential aims . The 
FAO/World Health Organization (WHO )  model food law is  a 
good guide to follow , with necessary adaptation be ing 
made to the needs of the country involved . Appropriate 
attention should be paid to complementary laws relating 
to label ing , food production , animal health , and so on . 
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o To increase national commitments to effective food 
control , research is  required on the health impact of 
foodborne diseases and the economic gains from food 
control , including decreased food wastage , eas ier access 
to export markets , and decreased loss of export sales 
when foods meet required standards . The results of this 
research should be distributed to national governments .  

o Countries should accept and apply the Codex 
Al imentarius standards for foods , including the Code of 
Hygienic Practices and other codes , as rapidly and 
completely as poss ible . In instances where international 
s tandards cannot be fully implemented at present , 
harmonization of food standards at the regional level may 
be of cons iderable value . The Regional Coordinating 
Committee of Codex for Latin America and the Caribbean 
should play a maj or role in this work , with ass istance by 
PAHO and FAO provided to countries as required . 

o Existing international systems for information 
exchange should be s trengthened to provide a broad 
variety of needed information to countries of the 
Region . This would include , inter alia , information on 
legis lation and regulatory changes in various countries , 
on Codex Al imentarius , on research findings , on product 
recalls and market rej ections , and on analytical methods 
and inspection procedures . 

o Information sharing systems should be strengthened 
to prevent dupl ication of efforts ( such strengthened 
sys tems are be ing currently promoted through the Regional 
Codex Coordinating Committee for Latin America and the 
Caribbean) . Interdiscipl inary and interministerial 
national Codex committees should be established or 
s trengthened as necessary , along with appropriate 
mechanisms to ensure proper dissemination of information 
about Codex matters among and within national agenc ies , 
indus try , and consumer organizations . 

o S ince one obs tacle to infrastructural development 
is the lack of trained technical , managerial , and legal 
personnel , international efforts should be intens ified to 
provide training for food inspectors , analysts , and other 
food protection personnel , including adminis trators , 
lawyers , and pol icy analys ts . 
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o National monitoring , field surveillance , and 
sampling programs should be s trengthened as required . 
PAHO and FAO should sponsor research on s imple , rap id 
screening methods for contaminants in foods . In the 
sp irit of  cooperation among countries of the Region , 
importing countries should promptly communicate 
information on product rej ections to national authorities 
in exporting countries , and provide appropriate 
information to exporting countries as requested . 

o Regional analytical centers should . be cons idered 
when the individual needs of countries do not j ustify 
each having its own analytical facilities . The 
es tablishment and maintenance of these regional centers , 
which should be certified as such by PAHO , would require 
close intercountry cooperation . Close attention would 
need to be paid to the legal impl ications of  establishing 
the centers . 
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WORKING GROUP ON 

Food Inspection, Monitoring, and Enforcement 

REPORT AND RECOMMENDATIONS 

OBJECTIVE 

The obj ective of the working group was to recommend 
actions for establishing an effective system for the 
implementation of national food laws and regulations , 
taking into account regional needs and national 
s imilarities and differences with respect to the 
inspection , monitoring , and enforcement of national food 
control and protection programs . 

INSPECTION 

Inspection is described as the function carried out by 
an individual who is cons idered to be the w eyes and ears " 
of a food control agency , with the purpose of 
recogniz ing , collecting , and transmitting evidence . An 
effective food control infrastructure must be provided 
for the sampling of food and the inspection of both the 
products and the premises where they are prepared , 
packaged , stored , or held for sale . I t  is the general 
consensus of the working group that many differences 
exist in the inspection systems of the countries of the 
Americas Region , that there is a maj or need for the 
technical training of inspectors , and that inspectors 
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must be provided with sampling and inspection equipment , 
as well  as with transportation . Because of the 
differences in inspection systems , the group felt that 
uniform training of s taff should be provided throughout 
the Region . 

The convenience of having uniform criteria for the 
s tandards and regulations that govern food program 
inspections was seen as an important concern , for 
international trade in food would be greatly enhanced by 
the existence of a s ingle standard of inspection . 
Therefore the working group recommends that such a 
standard be developed under the aegis of the Codex 
Al imentarius Commiss ion . 

The working group recognized that in order to recruit 
and retain a competent work force of regulatory 
o fficials , including inspectors , it is essential that 
they be appropriately compensated , given the ir value to 
society . 

During discuss ions of inspection , the group recognized 
that there is a need for the proper utilization of the 
food control resources that already exist within a 
country . As a result of petty j ealous ies or a lack of 
cooperation , or both , such resources can be wasted . The 
working group thus recommends that the special ized human 
and material resources of the public agencies and 
univers ities  within a country should be fully utilized in 
ways that avo id unnecessary dupl ication of efforts . In 
addition , countries should strive toward subregional and 
regional cooperation , providing one another with advice , 
information , and assistance in food control matters . 

I t  was also recognized that communication between the 
food  inspector and the food analyst must be e stablished 
and maintained in order to effectively , effic iently , and 
economically resolve food protection issues . 

MONITORING 

For a food monitoring program to be effective , the 
working group real ized that in addition to having food 
inspection services it is essential to have adequate 
laboratory fac ilities staffed with competent analytical 
chemis ts , microbiologists , technicians , and support 
personnel . Recogniz ing also that uniform procedures and 
methods must be followed when food is analyzed , the 
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working group recommends that such standardized methods 
be adopted . Following from these ins ights , the working 
group recommends as well that subregional training 
programs be established for food microbiologists and food 
chemists and that such programs include training in 
firs t - echelon repairs of equipment . 

ENFORCEMENT 

The working group recognized that an effective food 
control system must be based on adequate food laws . Most 
countries reported that they have adequate legal 
provisions to control the quality of food and to support 
enforcement actions when food is found not to be in 
compliance with the law .  

Enforcement procedures , however , can b e  hampered by 
cultural practices that impede full  implementation of the 
law .  Governments should be encouraged to make vis ible 
the ir commitment to safe and nutritious food as a high 
national priority , thereby displaying their full support 
for appropriate food control , protection , and enforcement 
actions . 

In discuss ing the appl ication of national food laws to 
international shipments , the working group deplored the 
practice of shipp ing from one country to another , without 
proper notification , food products that are not in 
compliance with the laws of one of the two countries . 
I t , therefore , recommends that a mechanism be found to 
alert the Region ' s countries to such shipments in a 
timely manner .  

NEED FOR UNIFORM TERMINOLOGY 

During the group ' s  discuss ions it became apparent that 
there is a need to define the terms be ing used in food 
control and protection matters . As a consequence , the 
working group recommends that a glossary of terms be 
developed for acceptance and subsequent use in the Region . 
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ACTIONS RECOMMENDED 

In summariz ing its recommendations , the Working Group 
on Food Inspection , Monitoring , and Enforcement proposes 
that actions be taken in the following areas : 

o Commitment : Governments should be encouraged to 
give full  support to the establishment and enforcement of 
effective national food control and protection systems . 

o Resources :  Adequate funds , personnel , facilities , 
and equipment must be provided on a coordinated bas is to 
ensure the effective implementation of national food 
control systems . 

o Cooperation : Interregional , subregional , and 
internal national cooperation and coordination in food 
protection measures must be established . 

o Training : Adequate training programs for 
inspectors , food analysts , and management personnel 
should be established on a subregional basis , and should 
uti l ize existing facilities and assistance from 
international agenc ies . 

o Enforcement : Uniform laws , regulations , s tandards , 
inspection services , and analytical methods must be 
establ ished . 
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Improved Food Handling and 
Good Manufacturing Practices 

RUSSElL J. MARINO and PAUL E. KIFER 

There is a need to improve food handling and to ensure 
good manufacturing practices by food processors in the 
Wes tern Hemisphere to facilitate the export and import of 
food products . Toward that end , there must be an 
increased awareness  of the advantages of us ing in- process 
controls to reduce the poss ibility of  foodborne illness 
and related hazards . 

No country has been able to eliminate either the 
hazard of foodborne illnesses or the practice of  
misrepresentation of products . However ,  the development 
and adoption of improved handling methods , the observance 
of Good Manufacturing Practices (GMP) , and the continual 
improvement of in- process  control systems operated by 
trained and conscientious employees have enhanced the 
general perception by consumers in many countries of the 
quality and safety of the food supply . 

I f  food products are to move freely in commerce among 
the nations of  the Western Hemisphere , produc ing and 
consuming nations must be aware of , promote the use of,  
and provide systems for the monitoring and inspection of 
food handl ing and process ing systems . A succint summary 
of the goals and the needs is given in Table 1 .  
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Table 1 Summary of Improved Food Handl ing and Good Manufactu r ing Practices 

Goal 

Adoption of 
improved food 
handl ing and 
manufactur ing 

practices to 
fac i l i tate 

export-import 
of food 

products 

Objectives 
Identif iable 
Hazards 

Incr ease FOOdborne 

awareness of i llness 
food-or iented 

hazards Env i ronmental 
contamination 

Increase 
awareness of FOOd chemicals 
advantages of 
appropr iate in- Na tu ral 

process control tox icants 
systems 

Improper 

Descr ibe nut r i t ion 

appropr iate 

educational 

programs 

Enhance 
industry

gove rnment 

cooperation 

Baseline Infor
���a tion Required 

Identify extent 
of hazard 

Qua l i fy circum
stances relating 

to occu rrence 

Quanti fy data 
collec ted 

Summar ize 

informat ion 

Publicize with 
industry and 

gove rnment whe re 

appropr iate 

Subsequent 
Action Needed 

Review of food 
processing industry ' s  
• state o f  the art• by 

expe r t  teams 

Development of 
recommenda tions for 

industry actions 

Obta ining government 

ass i stance and 

approval 

Development and 

application of 

appropr iate 
educational programs 
programs 

Adoption of 

appropr iate quality 

assurance systems 

Adoption of good 
manufactu r ing 
practices 

N 
0 
" 
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HEALTH HAZARDS IN PERSPECTIVE 

Cons iderations for strengthening and expanding food 
protection systems in the Western Hemisphere require 
coordinated efforts on an international scale . Such 
efforts rely heavily on optimal communications among 
partic ipating nations in matters relating to the critical 
issues of food safety . Unfortunately , there is a pauc ity 
of the necessary communication systems in existence ; the 
more critical hazards assoc iated with foods 
internationally are therefore difficult to place in 
proper perspective . 

In the United States , for example , surve illance and 
reporting systems for foodborne disease outbreaks are 
less than adequate , and serious shortcomings exist (APHA ,  
1972 ; Bryan , 1980 ; Hauschild and Bryan , 1980 ; NRC , 19 64 , 
1969 ) . Although the United States might be cons idered 
one of  the leaders in this regard , health hazards 
assoc iated with the U . S .  food supply in all probability 
are cons istent with those in other Western Hemisphere 
countries . Such hazards in the United States have been 
categorized as foodborne illnesses , environmental 
contaminants , food chemicals ,  and natural toxicants ; 
these are discussed in detail below . 

Foodborne Illnes s  

Foodborne illness results from contamination of food 
with bacteria , chemicals ,  paras ites , and viruses .  The 
s tatistics available for the United States indicate that 
bacterial contamination is the most  common , and that 
known and reported outbreaks account for 2 to 3 times as 
many inc idents as chemicals ,  paras ites , and viruses  
combined . Surve illance systems in the United States are 
generally conceded to be incomplete , and only a small 
proportion of the inc idences are reported . Estimates of 
the actual number of cases of foodborne illnes s  of 
microbial origin in the United States in an average year 
vary from 2 mill ion to 10 mill ion . A more complete 
review of foodborne infections and intoxications can be 
found in the literature (NRC , 1975 ; Riemann and Bryan , 
1 9 7 9 ) . 

Needed to confront problems of foodborne illness  are 
appropriate education and training of management , 
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employees , and consumers regarding food preparation and 
handling ; meaningful and realistic microb iological 
criteria ; meaningful surve illance , reporting , and food 
protection systems ; procedures for early and rap id 
identification of foodborne pathogens and spoilage 
organisms ; and effective and reliable methods for the 
safe disposition or salvage of contaminated foods . 

Environmental Contaminants 

Environmental contaminants become a potential risk in 
foods when they are introduced- - usually through 
contaminated ingredients or as a result of accidental 
contamination- - during food process ing , s torage , 
distribution , and retailing . Generally speaking , in the 
Uni ted States these contaminants are chemicals , foreign 
materials ( e . g . , glas s , metal , stones ) ,  and biological 
agents . Environmental contaminants represent a spec ial 
problem in that many of the health hazards in this 
category ( cadmium , DDT) become pers istent contaminants 
once they are introduced into the food supply . 

Pesticides and herbicides , in particular , differ 
wide ly in the ir pers istence in the environment and in 
their potential toxicity to humans . Because of these 
factors , and because even under the best agricultural 
prac tices some residues pers ist on the crops treated , the 
use of pesticides and herbic ides in countries such as the 
United States is carefully regulated ,  and tolerances are 
established for the presence of res idues . 

O f  greater concern is  contamination of the food chain 
with an industrial chemical that is  both pers is tent and 
toxic . Examples include repeated incidents of 
contamination by polychlorinated biphenyls ,  and 
wide spread contamination in Michigan as a result of the 
acc idental inclus ion of polybrominated biphenyls in 
animal feeds . The concern that such contaminants may 
introduce pers istent carc inogens or mutagens into the 
food chain is val id . In most  instances , indus trial 
chemicals , because they are not expected to enter the 
food chain , have not been thoroughly tested for potential 
hazards to humans . 

Needed are extens ive educational efforts to ensure 
that hazards resulting from the misuse of agricultural 
chemicals (pesticides and herbicide s )  in food crop 
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production are recognized ; educational efforts to ensure 
that hazards resulting from the misuse of sanitation and 
pest control compounds in food process ing operations are 
recognized ; educational efforts to ensure that users of 
industrial chemicals recognize the potential for 
introducing a human health hazard into the environment ; 
and systems for monitoring the disposal or disappearance 
of industrial chemicals . 

Food Chemicals 

Food chemicals continue to be regarded as potential 
threats , in spite of rigorous testing and approval 
procedures required by mos t  food control authorities . 
Regulations for use of these food additives provide a 
high degree of  protection against misuse when based on 
testing with laboratory animals or , in some instances , on 
a long history of safe use . On the other hand , 
individual responses vary , and as a result , exceptional 
cases are often cited to question the overall safety of 
some compounds approved for food use . 

Needed are appropriate research before approval of new 
food chemicals ; reevaluation , as new research develops , 
of  existing approved food chemicals ; a recognized agency ,  
competently staffed , with respons ibility for approving 
and monitoring the use of food chemicals ; and systematic 
monitoring of human exposure to food chemicals and 
resulting health consequences . 

Natural Toxicants 

Natural toxicants are cons idered to be potential 
hazards of natural origin , and may also be biological or 
chemical in origin . Examples of the former would include 
mycotoxins or estrogen - l ike compounds produced in moldy 
corn . Those of chemical origin include glycoalkaloids 
and goitrogens that occur naturally , generally in foods 
of vegetable origin and rarely in foods of animal origin .  

Needed are more information on the role and 
s ignificance of natural toxicants in food safety ; methods 
for the detection and identification of natural 
toxicants ; more effective educational programs for 
consumers ; better understanding of the effects of food 
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process ing systems , s torage , and distribution on nutrient 
retention ; and better understanding of the importance of 
maintaining the nutritional value of foods . 

Product Qual ity and Safety Assurance : 
In- Process  Controls 

Food manufacturing , handling , and distributing 
systems , as well as food products , were not very complex 
in the past , and the acceptable approach to assure safety 
and quality was to sample only the finished product . The 
effects that other factors ( e . g . , the environment , 
ingredients , manufacturing processes , sanitation , 
personnel hygienic practices ) may have upon product 
s afety and quality generally were given scant attention . 
In most  instances , it was difficult to use these early 
methods to address the issue of cause and effect , and as 
a consequence , there was a high probability that 
identical product problems would occur on a continuing 
bas is . 

As newer approaches to food safety and qual ity were 
investigated , inspection of fac ilities and operations , as 
wel l  as finished-product tes ting , became routine control 
efforts in industry and regulatory agenc ies . U .  S .  
regulatory agencies , in particular , have relied heavily 
on these approaches to assess adherence to good 
manufacturing practices . However , when used alone , 
whe ther for industrial or regulatory purposes , each of  
these  control options has serious shortcomings , and as a 
result the des irable level of product qual ity and safety 
control can be difficult to achieve . 

In today ' s food bus iness environment , the approaches 
j us t  named cannot be relied upon to assure , with a 
reasonable degree of confidence , the safety and qual ity 
of the food supply . Systems for manufacturing , handl ing , 
and distributing food produc ts have become increas ingly 
larger , more sophisticated , and complex . Transportation 
sys tems are much faster . Product distributions are made 
to much greater geographic areas than in previous 
decades . Even food products themselves have become more 
comp lex ; for example , product formulations have been 
modified in order to reduce preparation time for the 
homemaker ,  and food additives are routinely used to 
improve product functional ity and product shelf l ife , 
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among other things . As a result of these factors , should 
problems arise , greater quantities of food products and 
wider geographic areas can be affected than in the past . 

As product and process complexity increases , safety 
hazards and quality problems also tend to increase . 
Concurrent with increas ing complexity have been rapid 
advances in technology utilized for the detection and 
identification of undesirable elements in the food 
supply . Consequently , the food quality and safety 
control systems employed must be expanded in order to 
keep abreast of these newer challenges . However ,  
finished product examinations continue to serve limited 
useful purposes , such as detection of Salmonella in 
certain high- risk foods , assuring adherence to purchase 
spec ifications , product salvage , and determining 
acceptability of imported products . 

To meet newer demands , the concept of total quality 
assurance has emerged (Juran et  al . ,  1979 ) . In the food 
industry this concept places maj or emphas is on the 
critical factors within the manufacturing , handling , and 
distributing systems that have the greatest influence on 
the quality and safety of products . On- s ite , in-process 
controls are emphas ized and cons idered , such as on- line 
analytical observations , adherence to process 
specifications and procedures , ingredient selection , 
equipment sanitation and cleanliness , and package 
integrity . These controls are important vehicles that 
not only identify changes beyond those that would 
normally be expected but also p inpoint when and where 
changes occur , thereby ass isting in the determination of 
cause and effect . 

More important , such controls generally uncover 
undesirable trends before an unacceptable product is 
encountered . In-proces s  controls can provide immediate 
information for prompt action : corrective measures can 
be initiated within the shortest time possible in order 
to prevent the continuing manufacture of a defective 
product . Provided is a greater degree of confidence that 
des irable qual ity and safety attributes are be ing 
attained on a cons istent and continuing bas is . 

Meaningful and real istic in-process  controls , when 
effectively applied , will assist  in : 

o assuring product and process spec ification 
compliance 
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o identifying substandard ingredients 
o identifying troublesome suppliers 
o process evaluation , particularly for the 

e s tablishment and monitoring of critical control po ints 
and the identification of operational problem areas 

o product evaluation ( i . e . , in-process materials and 
finished products ) 

o identifying environmental problem areas ( e . g . , 
uns anitary equipment , adverse product flows , adverse 
vent ilation) 

o determining analytical trends in ingredients , 
proces ses , and finished products 

o assess ing regulatory compliance (when appl ied to 
inspectional findings ) 

o identifying storage and distribution problem areas 

Critical to the success of an in-process  control 
program is the development and es tablishment of uniform 
product guidelines for quality . Such guidelines are not 
to be confused with food quality s tandards , which 
generally are dictated by governmental agenc ies . 
Guidel ines should be brought into line with s tandards so 
that the final product conforms to the national 
requirement . 

Hazard Analys is and Critical Control Po ints 

Within recent years a modified approach to assuring 
food safety through in- process  controls has been 
deve loped and accepted . In 1971 , at the National 
C onference on Food Protection sponsored by the American 
Pub l ic Health Assoc iation (APHA) , the Hazard Analys is and 
C r i t ical Control Point (HACCP) sys tem was presented as a 
c oncept " to describe the location ( s )  or po int ( s )  in a 
foo d  process ing operation at which fai lure to prevent 
c ontamination can be detected by laboratory tests with 
maximum assurance and efficiency" (APHA , 1972 ) . The 
c onference reported further that " it is more effic ient to 
c oncentrate attention on the most  vulnerable or critical 
s te p s  rather than expend resources in making tests at 
noncr i t ical po ints . "  

HACCP is more spec ific and critical in its approach to 
cont r o l l ing hazards in foods than traditional qual ity 
control procedures ,  and as a consequence provides a 
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greater degree of confidence that food safety and 
wholesomeness are achieved . HACCP , which is oriented 
primarily to the prevention of problems , abides by the 
premise that safe and acceptable food products will  
result from the sys tematic , rigid control of defined and 
established critical process parameters . Bas ically , the 
HACCP system identifies food hazards and the ir potential 
to enter the food chain , pinpoints where in the food 
chain hazards may enter or originate , sets up appropriate 
control procedures to prevent the entrance of hazards , 
and provides a continuous monitoring program to ensure 
that the controls function as antic ipated . More 
comprehens ive reviews of the general principles and 
elements of the HACCP system , as well as its 
applications , may be found in the literature (APHA , 1972 ; 
Bauman , 1974 ; ICMSF , 1981 ; Pillsbury Co . ,  1 9 7 3 ) . 

HACCP systems for the control of food hazards have 
gained great popularity within the U . S .  food indus try , as 
evidenced by the many processors who have incorporated 
the elements of HACCP into their ongoing quality 
assurance programs . The success of these programs 
affirms that the HACCP approach to food safety can be 
effectively utilized in various sectors of the food 
industry - - e . g . , for frozen foods ( Peterson and Gunnerson,  
1974) , canned foods ( I to ,  1974) , and food service 
operations (Bryan , 198la , b ) . Although the HACCP Working 
Group on Improved Food Handling and Good Manufacturing 
Practices did not discus s  the food service industry , food 
service operations are essentially food process ing 
operations and maj or sources of foodborne illnes s .  The 
HACCP princ iples discussed here are appl icable ( Bryan ,  
1979 ) . 

The World Health Organization (WHO) requested that the 
International Commiss ion on Microbiological 
Specifications for Foods ( ICMSF)  investigate the 
feas ib i l i ty of utiliz ing the HACCP concept for the 
control of microbiological hazards in foods in both 
developed and develop ing countries . An ICMSF committee 
appo inted for this task subsequently reported that the 
HACCP concept is an effective and economical approach to 
food safety and qual ity in develop ing as well as 
developed countries . The commi ttee concluded that w the 
HACCP concept is a des irable al ternative to more 
tradi tional control options w ; that w in comparison with 
other approaches , "  the HACCP " application will result in 
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a better cost/benefit ratio• ; and that HACCP • is a more 
systematic and logical approach to avoiding food hazards " 
(WHO/ICMSF , 1981) . 

EDUCATION AND TRAINING 

Effective control of hazards in the food supply cannot 
be achieved without the total involvement and commitment 
of all people in the food industry . All individuals - 
management , profess ionals , employees , and the general 
public as well - - can contribute s ignificantly to programs 
or activities des igned to control hazards . 

To effectively achieve the des ired level of control ,  
appropriate education , training , and information systems 
mus t be made available to all involved . In addition , it  
is essential that management comprehend the need to 
assure the safety of the food supply , and that it has a 
comple te commitment to this effort and to providing the 
necessary funds , facilities , and personnel to achieve the 
obj ective . The profess ionals who adminis ter and execute 
the control programs must not only have technical 
competence in the appropriate sc ientific disc iplines , but 
must also possess the ability to apply that knowledge in 
a meaningful and realistic manner , whether for regulatory 
or for industrial purposes . All employees who process , 
handle , s tore , distribute , and prepare foods , as well as 
thei r  supervisors , mus t not only be knowledgeable about 
the potential hazards associated with their products and 
act ivities , but must also have a thorough unders tanding 
of the measures that can be taken to prevent those 
hazards from occurring (Bryan , 1978 , 198lc ) . 

Equally important is the continual updating of 
personnel education , training , and information systems , 
in o rder that ongoing food safety control programs may 
keep pace with changing technology , products , proces ses , 
and socioeconomic patterns . For example , the HACCP 
sys t em requires implementation by knowledgeable people 
who have been adequately trained in this newer approach . 
The discovery of new hazards , including detection and 
contro l  measures , as well as the knowledge gained from 
food safety research , mus t also be communicated through 
ongo ing education and training programs . These programs 
should have at least a fourfold purpose : training of new 
emp l oyee s , including on- the - j ob exposure ; maintenance of 
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profess ional competence ; updating of technological 
knowledge ; and development of personnel backstops for key 
pos itions . 

Personnel training and education must be dynamic to 
effectively meet ever- changing needs . Most  education and 
training efforts relating to food protection have been 
directed primarily to profess ional people . There is a 
need to provide all employees within the food industry 
with practical information that can be eas ily understood 
and applied to their areas of respons ibility .  Such 
training should also provide the understanding necessary 
for handling foods in a safe and sanitary manner ( Bryan , 
1980) . 

The general public should also be made aware that 
foods can be important sources of foodborne illnesses . 
Information relating to foodborne illnesses , to their 
prevention and control , and to good food hygiene 
practices must be communicated to the general public 
( Bryan , 1980) . 

GOOD MANUFACTURING PRACTICES 

Good Manufacturing Practices (GMP) are accepted 
courses of action taken by respons ible food processors 
during the preparing , process ing , packing , or holding of 
foods . In some instances , GMPs are required by 
regulation ( CFR ,  1985 , EMS , 1980 ) . GMPs have been 
des igned to assure that food for human consumption is 
safe and has been prepared , packed , and held under 
sanitary conditions . Effective qual ity assurance systems 
are an integral part of the GMP effort . 

The generally accepted criteria for GMP cover , but are 
not necessarily l imited to , the areas of personnel , plant 
grounds , plant construction and des ign ,  equipment , 
sanitary operations , process and controls , and water . 
These are discussed below . 

Personnel 

Certain standards and codes of hygienic practice 
should be es tablished in order to prevent the spread of 
diseases not only among workers , but also from workers to 
the food process ing area and the food itself . Certain 
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personal grooming practices , if  not effected properly , 
can contribute to the contamination of foods by 
undes irable agents ( e . g . , hair , bits of clothing , 
j ewelry , and other foreign materials ) .  

Plant Grounds 

The design and construction of plant facilities , as 
well  as the proper maintenance of surrounding ground 
areas , are important cons iderations in preventing the 
contamination of food through unsanitary conditions and 
through cross  contamination during process ing . 
Cons ideration should be given to s torage of equipment , 
disposal of was te and refuse , grounds maintenance (weed 
control , lawn maintenance ) , appropriate and adequate 
drainage , and appropriate and adequate paving of grounds 
or roads . 

Plant Construction and Des ign 

The des ign and construction of plant facilities should 
take into cons ideration the appropriate size of 
faci l ities and work areas in order to prevent employee 
and equipment congestion .  Appropriate construction 
materials should be used so that facilities may be 
adequately cleaned and maintained , and the layout of 
faci l ities should enhance process flow and prevent cross 
contamination of in-process materials and finished 
products . Lighting ( l ight fixtures , bulbs , skylights ) 
should be adequate and of the safety type to prevent 
contamination of food products with glass in case of 
breakage . There should be appropriate protection agains t 
animal and insect pests and adequate ventilation to 
minimize or eliminate odors and to prevent condensation . 

Equipment 

Criteria mus t be established for the des ign and 
ins tallation of equipment to prevent the adulteration of 
foods with contaminants such as lubricants , fuel , 
material fragments ,  and impure water . Equipment should 
be fabricated from appropriate materials to facilitate 
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cleaning and maintain sanitary conditions . Food contact 
surfaces must be constructed of materials that assure 
that deleterious agents do not leach into foods . 

Sanitary Operations 

General criteria should be established for building 
and equipment maintenance to assure appropriate control 
of  animals and vermin . The sanitation of equipment and 
utens ils is  also an important cons ideration . In this  
regard , established cleaning and sanitation programs 
should be in effect and executed on a daily basis , or 
more often if needed . 

Also important for sanitary operations is the use of 
an acceptable water supply ( see wwaterw , below) . 
Adequate and readily accessible hand-washing facilities 
must be provided in the plant for all employees who 
handle unprotected packing materials and food contact 
surfaces . Such facil ities should be equipped with 
control valves that are activated other than by hand to 
minimize or prevent recontamination of employees ' hands . 
Appropriate and timely waste and rubbish control are 
essential at all times . 

Process  and Controls 

All operations in the manufacturing process should be 
conducted in a manner cons istent with recognized sanitary 
practices . Adherence to strict time and temperature 
standards is mandatory . Abuses of these standards must 
not be permitted . 

Meaningful and effective quality control and food 
protection systems , s taffed by qualified and competent 
people , should be in effect at all times to assure that 
all reasonable precautions have been taken to protect all 
food from be ing contaminated with harmful agents . These 
systems should assure that the handling and use of raw 
mater ials , in- process materials , packaging , and other 
items along the production l ine shall be effected in such 
a manner as to prevent contamination or other 
adulteration . 

As part of an effective process  control sys tem , all 
finished products should be coded with permanently 
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legible marks . Such codes permit use of an effective 
product recovery system and identification of 
unacceptable products . 

Finished products should be stored and distributed in 
a manner that will prevent their contamination with 
undes irable agents . Storage conditions must not permit 
the deterioration of food and its container . 

Water 

All food proces s ing facilities need an adequate supply 
of  potable water . GMP requires that water used in 
process ing or on food contact surfaces shall be safe and 
of  adequate sanitary quality .  

Once used , water must be safely returned to the 
environment . A maj or concern throughout the world is the 
contamination of underground , potable water supplies . 
Where practical , cons ideration should be given to 
clean-up , recycling , or re -use of water for irrigation . 

Technically Oriented Food Indus try Trade Association 

To develop uniform product guidel ines across many 
companies , it will be necessary for the food process ing 
indus try sector in each country to become self- sufficient 
in technical areas . For this reason , ass i stance in 
develop ing a voluntary , functional , technically oriented 
trade assoc iation could be useful in helping the food 
indus try establish specifications for products for the 
export market , as well as for domestic consumption . An 
example of such an assoc iation is the National Food 
Processors Association of the Uni ted S tates . 

REFERENCES 

APHA (American Public Health Assoc iation) . 1972 . 
Proceedings of the 1971  Nat ional Conference on Food 
Protection . U . S .  Government Printing Office , 
Washington , D . C .  

Bauman , H .  E .  1974 . The HACCP concept and 
microbiological hazards categories . Food Technol . 
38 : 30 - 34 , 74 .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

F o o d  P r o t e c t i o n  i n  t h e  A m e r i c a s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 9 1 2

http://www.nap.edu/catalog.php?record_id=18912


220 

Bryan , F .  L .  1978 . Factors that contribute to outbreaks 
of foodborne disease . J .  Food Protect . 41 : 815 - 827 . 

Bryan , F .  L .  1979 . Prevention of foodborne diseases in 
food service establishments . J .  Environ . Health 
41 ( 4 ) : 198 - 206 . 

Bryan , F .  L .  1980 . Foodborne diseases and the ir 
control . U . S .  Department of Health and Human 
Services , Public Health Service , Atlanta . 

Bryan , F .  L .  198la . Hazard analys is of food service 
operations . Food Technol . 35 : 7 8 - 87 . 

Bryan , F .  L .  198lb . Hazard analys is critical control 
point approach : Epidemiologic rationale and 
appl ication to foodservice operations . J .  Environ . 
Health 44 : 7 - 14 .  

Bryan , F .  L .  198lc . The impact of training 
veterinarians , sanitarians , and food establishment 
managers in the prevention of foodborne diseases . 
Paper presented at the 8th International Sympos ium of 
the World Association of Veterinary Food Hygienists in 
Ireland . 

CFR ( Code of Federal Regulations ) .  1985 . Human foods . 
Title 2 1 , part 128 . Current good manufacturing 
practices (sanitation) in manufacture , process ing , 
packing , or holding . U . S .  Government Printing Office , 
Washington , D . C .  

EMS ( Environmental Management Services ) .  1980 . G .  M .  P .  
rules for food plant employees .  Environmental 
Management Services , Peoria , I l l . 

Hauschild , A .  H .  W . , and F .  L .  Bryan . 1980 . Estimate of 
cases of 

·
food- and-waterborne illnes s  in Canada and the 

United States . J .  Food Protect .  43 ( 6 ) : 43 5 - 440 . 
Ito , K .  1974 . Microbiological critical control po ints 

in canned foods . Food Technol . 28 : 46 - 48 . 
Juran , J . W . , F .  M .  Gryna , and R .  S .  Bingham . 1979 . 

Quality Control Handbook . 3d ed . McGraw-Hill , New 
York . 

NRC (National Research Council) . 1964 . An evaluation of 
public health hazards from microbiological 
contamination of foods . Subcommittee on Microbiology , 
Committee on Food Protection . National Academy of 
Sciences , Washington , D . C .  

NRC (National Research Counc i l ) . 1969 . An evaluation of 
the Salmonella problem . Committee on Salmonella . 
National Academy of Sc iences , Washington , D . C .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

F o o d  P r o t e c t i o n  i n  t h e  A m e r i c a s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 9 1 2

http://www.nap.edu/catalog.php?record_id=18912


2 2 1  

NRC (National Research Council) . 1975 . Prevention of 
microbial and paras itic hazards associated with 
processed foods . National Academy of Sciences , 
Washington , D . C .  

Peterson , A .  C . , and R .  E .  Gunnerson . 1974 . 
Microbiological critical control po ints in frozen 
foods . Food Technol . 2 8 : 3 7 - 44 .  

Pillsbury Company . 1973 . Food safety through the hazard 
analyses and critical control point systems . The 
Pillsbury Company , Minneapolis . 

Riemann , H . , and F .  L .  Bryan . 1979 . Foodborne 
Infections and Intoxications . 2d ed . Academic Press , 
New York . 

WHO/ICMSF (World Health Organization and International 
Commiss ion on Microbiological Specifications for 
Foods ) . 1981 . Hazard analys is and critical control 
po int . Application to food safety and quality 
assurance in developed and developing countries . A 
Spec ial Committee report at a Meeting on Hazard 
Analys is : Critical Control Point System in Food 
Hygiene , held in Geneva , June , 1980 . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


WORKING GROUP ON 

Improved Food Handling and 
Good Manufacturing Practices 

REPORT AND RECOMMENDATIONS 

A factor that s ignificantly affects the inc idence of 
foodborne illness , observed in all Western Hemisphere 
countries , is the prevalence of inadequate food handling 
practices - - a result of a lack of suffic ient training in 
the operation and management of facilities for 
production , process ing , and handling of food , espec ially 
in medium- s ized and small concerns . 

Governments have an essential role in setting the 
framework for food control by legislation and regulation , 
and in ensuring the effectiveness  of control by 
monitoring and enforcement . But all such activity can 
touch directly only a very small portion of the food 
supply . Effective implementation depends virtually 
entirely on the full partic ipation of an educated and 
motivated indus try . 

Thus the success of the three recommendations that 
follow will be fully dependent on the commitment of all 
those involved : industry , government , and the academic 
community . Al l must recognize that s ignificant health , 
economic , and soc ial benefits will result from adoption 
and implementation of these action recommendations . 

1 .  A maj or coordinated effort should be instituted to 
develop and implement appropriate educational programs in 
good manufacturing practice , to be directed at managers 
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and key employees of food proces s ing and food handling 
e s tablishments . 

The working group recognizes that these programs , to 
b e  effective , must be designed to be country - specific and 
industry - specific . In appl ication they must be accurate , 
but must be nontechnical in nature to ensure 
understanding and acceptance . The programs must include 
s imple , dramatic demonstrations of good food 
manufacturing practices ( showing , for instance , the 
importance of t ime , temperature , sanitation , etc . , on 
foods ) . 

Success  will require cooperative effort by industry , 
government , and univers ity personnel . The potential 
economic impact of these programs ( reduction of 
pos tharvest food losses , improved marketability ,  etc . ) 
wil l  need to be emphasized . The resulting health 
improvement benefits must also be s tressed . 

I t  should always be kept in mind that although the ir 
primary target is  the small industry with l imited or no 
technical personnel , these programs need to be util ized 
by all food proces s ing industries for training employees . 

The handling of food by s treet vendors in the Americas 
deserves special attention and must be addressed . 
However , the working group makes no specific 
recommendation at this time to deal with the problem , in 
view of the meeting on this subj ect organized by FAO and 
PAHO , which took place in Lima , Peru . 

2 .  An international , multidisciplinary task force 
should be created , under the aegis of the Pan American 
Health Organization ( PAHO) and Food and Agriculture 
Organization ( FAO ) , to become the focus and coordinator 
o f  these programs , and to marshal the resources to 
support them . 

The task force should be a technical group , not an 
economic or policy one . Food technologis ts , 
m icrob iologists , and experts in food safety and food 
control should be prominent in its membership . It is  
c r itically important that the task force receive both 
partic ipation and financ ial support from industry ( see 
recommendation 3 ) . It is  important that , whenever 
possible , existing educational and training materials be 
adapted and s implified rather than developed de novo . 
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The first responsibility of the task force should be 
to assess the availability of relevant expertise , 
existing documents , and other useful resources 
(univers ity departments , research institutes , Codex 
Alimentarius , etc . ) .  The task force must establish for 
each program , at the time of implementation , a method and 
criteria for periodic evaluation of the progress  of the 
program . Examples of such criteria in relation to the 
dairy industry would be explicit goals for reduced plate 
count , longer shelf life , or reduction of existing losses 
in milk and other dairy products . 

3 .  Funding for the programs should be obtained from a 

comb ination of sources , with emphasis on those that will 
benefit .  

These activities will obviously require the commitment 
of funds from several sources to ensure implementation . 
Sources of support should include health organizations 
that represent the individual consumer ; governments that 
wil l  have improved trade and/or tourist business as a 
result of the programs ; larger food companies interested 
in improving the status of the industry ; importers/ 
exporters of raw and finished materials whose available 
resources will be improved ; and concerned government 
agenc ies , such as the Agency for International 
Development (AID) , the International Development Research 
Center ( IDRC ) , the Organization of American S tates (OAS) , 
the Andean Pact , the Caribbean Community ( CARICOM) , and 
the Asociac i6n Latinoamericana de Integraci6n (ALADI ) .  
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Intercountry and Regional Cooperation* 

ANTONIO BACIGALUPO 

I t  has not always been possible for Latin American and 
Caribbean countries to follow the class ical patterns of 
p rogress traced by countries that today have developed 
the area of food control . Modern interactions with 
technological , economic , social , and political factors , 
at the national and international levels , impose 
different , more realistic approaches to food control in 
order to meet the permanent human need for sufficient 
quantities of good- quality and safe foods . 

The countries of the Latin American and Caribbean 
region have been fac ing the formidable task of food 
protection with varying degrees of success . No s imple 
solutions have evolved where at the national level there 
have been l imited economic resources , unemployment , 
malnutrition , and poor health , and society has felt the 
fair pressure of those who want a better s tandard of 
l iving . Under these circumstances and in the presence of  
vast potential resources for food production , it  seems 
that the best pos s ible approach to the complicated 

*Thi s  paper constitutes the op inion of the author and 
does not necessarily reflect the op inions of the Food and 
Agriculture Organization of the United Nations . 
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problem of food protection in modern underdeveloped 
soc ieties is for countries to learn from one another . It  
should then be poss ible to elaborate viable solutions , 
with the complementary support of appropriate 
technologies from developed countries ; these solutions 
should be relentless ly applied in a continuously evolving 
but firm manner in order to develop a self- sustaining 
food system that will ensure a supply of safe and 
wholesome food . 

Most  individual countries in the Americas Region do 
not have the experience required to synthes ize a complete 
and viable integrated solution to food problems . 
However , by working together through regional 
cooperation , or better still through hemispheric 
cooperation , they may successfully attain food system 
development in the Region . Recommendations for the 
organization of a regional cooperative network for 
integrated development of food control are proposed at 
the conclus ion of this paper . They are based on the 
experiences accumulated by the Food and Agriculture 
Organization ( FAO) Regional Office for Latin America and 
the Caribbean . 

FACETS OF FOOD SYSTEM DEVELOPMENT 

In both developed and underdeveloped societies we 
cannot help but observe a continuous interaction of many 
factors that are l inked in a stable balance by strong 
forces that b ind malnutrition and poor health ; good 
nutrition and good health ; poor education and poor j obs ; 
good education and better j obs , etc . I t  is eas ier to 
make progress , in almost any direction , when one l ives in 
a developed society . In an underdeveloped country or 
sector of society it is difficult to get out of the 
s i tuation of wpovertyw because the improvement of one 
parameter is not suffic ient , s ince the other parameters 
with which it is strongly bound slow down progress . 
Thus , it  is not easy to have a good j ob ,  eat well , 
produce food , have good health , have education , and l ive 
tranquilly . 

These forces are present everywhere , in every society 
and at all levels of development , regardless of their 
nature and s ize - - j ust  as nuclear forces act in every atom 
of any subs tance . When dealing with problems of food and 
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nutrition in develop ing societies , it  is therefore 
difficult to isolate the influence of each factor , be i t  
food production , food process ing , nutrition , o r  food 
safety . In turn , all these are influenced by 
biochemical , biological , economic , and soc ial forces , 
which are permanently acting within the food cycle . 
Thus , food safety and food quality cannot be treated 
independently of re lated and interacting factors ; all 
factors are universally connected by complex cause - effect 
relations . I t  is  for this reason that problems of food 
quality and safety , and their management through food 
control measures , have to be viewed within the overall 
context of a food system . 

The Role of Food Quality Control 

I t  would seem safe to assume that for countries having 
l imited technical and economic resources a suffic ient 
volume of food production constitutes the most  important 
goal and is the corners tone of national food sys tem 
deve lopment . Only after food is produced in sufficient 
quantities and kinds is it pos s ible to take the next s tep 
in the food system- - essent ially , the preserving of food 
and the food ' s  integrity until it reaches the consumer . 

In  all the steps in a food sys tem there exists an 
interplay of technological , economic , and sociological 
factors . It is within the interplay of these fac tors 
that food quality control plays a s ignificant role in 
protecting human health , promoting higher levels of 
e conomic income for all involved in agriculture and the 
food indus try , lowering the price of good- qual ity foods , 
and encouraging the uti l ization of better technologies . 

I t  is  evident that the best results of food qual ity 
control measures are obtained when the full potential of 
a nat ional food sys tem is  applied . The util ization of 
food control merely to protect human health , although 
unques tionably fulfi lling an essential need , is not 
totally satis factory , espec ially in underdeveloped 
s oc ieties  where food produc tion is insufficient to meet 
national demands . S imilarly , the threat of hunger ,  
unemployment , food shortage , malnutrition , sociopo litical 
unrest , and other negative forces cannot be defeated or 
c ontrolled by the exclus ive use of sanitary measures .  

Under any c ircums tances , but particularly where there 
is an unfavorable environment for food and agricultural 
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development , there is a need for integral solutions , such 
as the utilization of food quality control measures to 
promote larger and better food production and strengthen 
the food distribution system (WHO , 1982 ) . Such solutions 
are common practice in more advanced societies , where 
within the food industry , food quality control shares 
with economic analys is and the control of technical 
efficiency a respons ibility for the continuous flow of 
information , advice , and actions that facilitate timely 
adj ustments and corrections . Assisted by these guiding 
procedures ,  technical personnel , farmers , entrepreneurs , 
and the public in general have a better chance to produce 
a larger volume of healthy and access ib le foods of high 
commercial quality , while reducing was te and improving 
human nutrition- - in other words , to promote the essential 
ingredients of a developed food sys tem . 

Obviously , a country cannot be satis fied with rais ing 
production while disregarding human health and accessible 
food prices , or with lowering production while improving 
food quality - - or with any other unbalanced improvements . 
The prime need is for the development of the entire food 
system to meet the requirements of both the producer and 
the consumer of food . 

Difficulties of Maintaining Food System Development 

I t  is clear that accelerated growth and development in 
food and agriculture require the solution of a large 
number of problems almost s imultaneously . Listed below 
are some of  the problems commonly encountered by 
countries attempting to upgrade food control activities 
in the Americas Region : 

o insufficient quantities of food ( caused in part by 
a poorly des igned distribution system) , and fear that 
rigorous food control measures will result in a reduction 
of food supplies ; 

o underdeveloped food distribution systems in which a 
large number of middlemen increase the potential for food 
contamination and adulteration ; 

o environmental conditions in the humid tropics that 
make food handl ing more difficult and increase the 
likelihood of food deterioration ; 
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o farmer ' s  lack of education about , and uncontrolled 
use of , pestic ides and veterinary drugs , resulting in the 
potential for excess ive residues in foods ; 

o lack of potable water ; 
o failure to give national priority to food control 

services , thereby severely limiting funds available for 
necessary food protection activities ; 

o inadequate food control infrastructures ( including 
laws and regulations ) ;  

o lack of cooperation and coordination among 
governmental sectors concerned with food inspection and 
analys is ; 

o inadequate food inspection activities , as a result 
o f  poorly defined food distribution systems ; 

o ill - trained and underpaid food inspectors and 
chemists ; 

o lack of attention to consumer complaints about food 
safety and qual ity ;  

o poor education of the general public regarding food 
qual ity and food handl ing ; 

o inadequately handled and controlled street - vended 
foods ; 

o poor consumer hab its that inhibit  the control of 
food contamination ; and 

o application of different food standards for export 
markets and for in- country consumption ,  resulting in 
products of lower qual ity and safety for local 
consumption , particularly by the poorer segments of 
populations . 

At firs t , finding solutions to such problems may seem 
to be imposs ible . How can there be success  where so many 
we ll - intended national campaigns and education and 
training schemes have fai led? What kind o f  actions , 
s trategies ,  budgets , and infras tructures are required? 
How should we deal with food plants in cities whose 
facilities are overburdened- - c ities that are not able to 
supply good water , sewage , l iving accommodations , and 
food markets?  How can we improve food qual ity while 
governments are economically broken , have heavy foreign 
debts , and are experienc ing social unrest? How should we 
ac t where marginal sectors of the human population have 
been consuming chicken feed? 

These and other problems are present in our societies 
j us t  at a time when the rate of crime and terrorism is  
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ris ing . Nonetheless , these difficult food safety 
s i tuations must be improved at all costs before they 
reach catastrophic dimens ions (Herrera et al . ,  197 7 ) . 
This can best be done by strengthening the vital food 
development triad of agriculture - nutrition-health . 

COOPERATIVE APPROACHES TO FOOD SYSTEM DEVELOPMENT 

Fortunately for the Americas Region , there is much 
that can be done to improve food problems that exis t  in 
the presence of vas t  natural resources ( Castella , 1981) . 
I t  is  reassuring to know that governments ,  private 
industry , and international agenc ies in the Region have 
been seeking better approaches to food system development 
and to the solution of food problems . Although a 
complete list .of promis ing solutions is not available , 
each organization involved has discovered partial 
solutions , which have been tentatively appl ied and which 
are still waiting to be fully utilized . Many are s till 
val id today . International organizations l ike the Food 
and

.
Agriculture Organization ( FAO ) , the Pan American 

Health Organization ( PAHO) , the Inter -American Institute 
for Cooperation on Agriculture ( IICA) , the Agency for 
International Development (AID ) , the International 
Development Research Center ( IDRC ) , the Canadian 
International Development Administration ( CIDA) , and 
others constantly have the opportunity to observe 
developments and gather reports on food protection work 
carried out in the world , in the Region , and in each 
country of the hemisphere . Much of this information 
could have a s ignificant and lasting value for food 
sys tem development in the Americas . 

But the information is scattered . Needed is an 
appropriate collection and analys is mechanism for 
assembling viable answers and proven solutions for 
s imilar environments .  I t  is quite poss ible that Latin 
America already has accumulated sufficient knowledge and 
experience to provide appropriate technologies for food 
system development (Mittendorf , 1978) . I t  is certain 
that developed countries of the Wes tern Hemisphere and 
other parts of the world have a wealth of information 
that can be adapted to the conditions of the Region for 
the improvement of food sys tems . 
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With this purpose in  mind , several international 
agencies already have given support to cooperative 
programs in the Region . In 1979 , the Food and 
Agriculture Organization , through its Regional Office for 
Latin America and the Caribbean (RLAC ) , s tarted a series 
of intercountry and intracountry technical cooperation 
networks , whose main purpose is to induce the development 
of specific food produc ts and agricultural areas . This 
type of cooperation , which involves the exchange of 
specific technical information through personal contacts , 
workshops ,  videos , and publ ications , has already produced 
sub s tantial results . 

D ifferent approachs have been used by RLAC ' s sponsored 
ne tworks , depending on the products or areas involved .  
In the case o f  o i l  palm and trop ical fruit development , 
the network ' s  method involves a sys tematic sequence of 
act ivities oriented toward formulating and us ing 
solutions that expand in a spiral of development ( FAO , 
1 9 8 4 ) . The sequence involves selection and definition of  
the most  press ing problems : presentation and discus s ion , 
by c ountry delegates and consultants , of succes s ful 
approaches to problems (workshop s ) ; recommending 
approaches for the Region ; trans fer of applied 
technology , at pilot- proj ect scale , by interested 
nat ional companies or institut ions ; consultations and 
adj ustments ; if required , research on unsolved matters ; 
promotion of solutions at the training and investment 
leve ls ; selection and definition of new problems ; new 
workshops ; new recommendations ; new technological 
transfers ; and so on . See Figure 1 .  

Each RLAC network operates according to the scheme 
shown in Figure 2 .  A network ' s  activities are organized 
by a coordinator and a technical secretary . The former 
is elected by the delegates of the countries invo lved ,  
and the latter , who i s  usually the corresponding regional 
o f ficer , is sponsored by RLAC . Actions are taken with 
the partic ipat ion of a country ' s  delegates , and with the 
c o operation of the FAO country representatives . Funds 
coming from the countries themselves , from FAO 
headquarters , and from RLAC contribute to the development 
o f  ne twork activities , which are planned at technical 
workshops . 

When RLAC ne tworks were firs t started , a network ' s  
activ i t ies  within a country were initiated through the 
c ount ry ' s Minis try of Agricul ture . Later , with the 
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establishment of more regional cooperative networks , it 
was necessary to organize a national network coordinating 
unit  within the Ministry of Fore ign Affairs . This 
induced national programs to provide more support for the 
network . 

ADVANTAGES OF TECHNICAL COOPERATION IN LATIN AMERICA 

RLAC experience with technical cooperation carried out 
at the regional level indicates that beyond the benefits 
of exchanging spec ific technical information necessary 
for the development of products or industries , there are 
a number of benefits of international cooperation that 
could play a s ignificant role in Latin American food 
development . Among these are stimulation of a solidarity 
among countries and institutions , which greatly 
facilitates technological transfer between donor and 
rec ipient countries ; wider and better use of highly 
qualified human resources ,  and encouragement of faster 
development and specialized training ; and greater contact 
and mutual awareness  among people working in related 
fields - - factors that favor the forming of international 
technical teams with either multidisciplinary or 
undisc iplinary purposes . 

International cooperation also facilitates cross ing of 
the barriers that often separate different but related 
public sectors , fosters more obj ective analyses of common 
problems , permits eas ier identification of national 
problems and country needs , and promotes contacts between 
developed and underdeveloped countries that make it  
poss ible to  identify areas of cooperation where common 
interes t  exists . A wider and more complete view of the 
significant factors intervening in the development 
process  can be obtained from the international 
perspective , in which different national developments are 
contrasted . The processes of making and implementing 
decis ions on food development are furthered by 
international cooperation , which makes available concrete 
information from ne ighboring countries with s imilar 
ecologies . Finally , international cooperation gives high 
status to technical personnel and to institutions - - status 
that is important in mob iliz ing national resources for 
food deve lopment - - and favors the participation of 
newspapers , televis ion ,  and radio in the proces s  of 
deve lopment . 
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International technical cooperation is  already 
promoting economic cooperation among the countries of the 
Amer icas Region , whose leaders and financ ial institutions 
are interes ted in sound inves tments , the development of 
natural resources ,  and solutions to the vital problems 
concerning nutri tion and health . It has been found 
eas ier to transfer technology among s imilarly developed 
countries than among those that have disparate levels of 
deve lopment . 

RLAC technical cooperation at the regional level 
s tarted with the concept of technical development of  one 
product or area , but it was soon found that the social , 
economic , and legislative implications of such 
development had to be taken into account . In deal ing 
with a s ingle product , a world of problems and 
opportunities was discovere d ,  which gave everyone the 
opportunity of see ing , apprec iating , and participating in 
a concerted and integral approach to development . 
Perhaps when enough experience has been accumulated , RLAC 
wil l  be in a position to provide sys tematic solutions to 
the prob lems entailed in develop ing a particular product 
or group of products . And perhaps in time such solutions 
could lead to adequate answers to some of the pre s s ing 
demands of our present society . 

SHORTCOMINGS OF PRESENT PROGRAMS 

The fact that there have been some succes s ful 
developments does not imply that everything has been done 
or done well . There are l imits to the availab i l i ty o f  
human resources and of funds for coordinat ion and 
imp lementation of activities . There are proj ects , 
que st ions , and needs that have not yet been treated 
adequately . In our RLAC activities , the first emphas i s  
h a s  been p laced o n  the food and agricultural deve lopment ; 
but the area of food qual ity contro l - - an essential 
a dj unct to food and agricul tural development as well as 
to the s trengthening of the food system- -has still  to be 
adequately tackled . 

Cons iderable internal problems prevail in the 
countries o f  the Region because o f  serious mismatches 
between agricultural product ion , food needs o f  the 
vulnerable sectors of the population , and consumer 
pro tection needs of the general population . These 
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problems also  derive from the fact that a large modern 
commercial production sector is willing to comply with 
the food quality control measures required for exports , 
but not with those required for domestic consumption , as 
the national consumer by and large does not have 
sufficient resources to pay for better - quality foods . 
This is a situation calling for a strategic set of 
compatible answers involving adequate legislation , 
financ ing , and technology that will result in both better 
income for food producers and the provis ion of 
good- quality food for local consumption . 

In practice , the lack of harmony between producers and 
consumers presents a real challenge to everyone in food 
development - - a challenge that deserves careful 
cons ideration , s ince it is evident that accelerated 
progres s  could be achieved through cooperation among 
programs and through the networks of institutes that 
cover all the aspects of food system development in a 
harmonious way . 

INTERCOUNTRY COOPERATION FOR EFFECTIVE FOOD CONTROL 

As a result of the present economic and social crises 
involving many countries of Latin America and the 
Caribbean , it may not be easy for a government to finance 
new national developments in food safety and quali ty .  As 
an alternative , the comparative economic advantages that 
regional cooperation offers in our hemisphere are worth 
cons idering , s ince sound regional cooperative programs 
are capable of providing important ass is tance to 
governments interested in strengthening the ir national 
programs . It might also be possible to realize 
cooperative proj ects that have been floating around as 
ideas for years . 

In addition , the experience and wealth of information 
that has been accumulated on agriculture , health , and 
nutrition through the cooperative efforts of FAO , 
PAHO/WHO , IICA ,  AID , CIDA ,  the U . S .  National Academy of 
Sc iences , and other international agenc ies and scientific 
organizations constitutes a formidable body of 
knowledge . See , for example , Canada Minis try of National 
Health and Welfare , 1975 ; Bourne , 1978 ; Bryan , 1983 ; FAO , 
1979 , 1984 , 1985 ; FAOfUNEP , 1976 ; FAO/WHO , 1975 , 1976 , 
1978 , 1979 , 1981 ; Herman , 1963 ; HernAndez P�rez , 1980 ; 
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JUNAC , 1982 ; WHO , 1982 . The Codex Al imentarius alone 
p rovides detailed recommendations on food regulations and 
s tandards , spec ifications for foods and additives , 
analytical methodologies , and codes of practice ; all of 
these  are valuable to industrial and marketing 
enterprises interested in food production and trade . 
Abundant and detailed information exists on the 
nutritional needs of every human group ( including the 
vulnerable sector within our society) , and on the 
formulation and preparation of food supplements for 
temporarily meeting the nutritional requirements of the 
neediest populations . Many processes , plans , proj ects , 
and s trategies have been tested ; toward the goal of 
improved food hygiene and control , workshops ,  s tudies of 
pol ic ies , legislative measures ,  and coordinating schemes 
for national institutions have been proposed (Monti , 
1 9 7 9 ; IFAP , 1981 ; Cabal de Olivera , 1982 ) . Both the food 
indus try and the farming community have a great deal of 
information on food production and food distribution , 
inc luding the supplying of fresh products for national 
markets and the production of high - quality foods for 
developed countries . Most  of these data are available in 
nat ional or regional ins titutions and libraries , as well 
as at other private or governmental sources . 

A well - e s tablished and well-managed regional 
cooperative program could provide a flow of technical 
information required by national food control programs ; 
direct support of national and foreign experts to 
promote , implement , supervise , evaluate , and adj us t  
relevant programs and activities ; assis tance for training 
courses aimed at profess ionals , technic ians , and 
personnel working in the food indus try or food services ; 
and ass i stance in teaching school and univers ity s tudents 
about food safety and quality ,  by providing educational 
materials , publ ications , and other teaching aids . Such a 
program could also furnish quick and practical assis tance 
from countries of the hemisphere when it is necessary to 
solve specific and difficult administrative , legislative , 
and technical problems related to food production , 
proce s s ing ,  and marketing at the internal and external 
level s  (Monti , 1 9 7 9 ) . It  would render economic 
ass i s tance to national programs in critical areas , and 
ass is t  in the s trenthening of human and phys ical 
res ources .  
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To  ensure successful cooperation among the Region ' s  
countries , it would be necessary for each country to be 
will ing to rece ive and to give the kind of support it 
needs and is able to provide . In addition , the present 
Conference might cons ider a tenative plan to improve 
cooperation within the hemisphere in the area of food 
control .  Such a plan should incorporate the following 
steps : establishment of a tentative Regional Cooperative 
Network for the Integrated Development of Food Control ;  
submiss ion of a proposed program for the network to the 
national governments of the hemisphere for the ir 
cons ideration and approval ; communication (by letter of 
intent) of interested governments with an ad hoc 
Organiz ing Mechanism , to be composed of representatives 
from FAO/RLAC , WHO/PAHO , and selected country delegates 
from the present Conference ( a  letter of intent should 
specify the kind of support that a government would be 
will ing to offer , and the type of assistance that it 
might need) ; and formal organization of the Regional 
Cooperative Network for the Integrated Development of 
Food Control by the ad hoc Organiz ing Mechanism , with the 
support of national and international organizations 
working in the hemisphere . To explore the pos s ibility of 
establishing a wider integrated program involving all the 
phases  of food development , the ad hoc Organiz ing 
Mechanism should also contact other regional programs , 
ins titutions , networks , and organizations working in 
Latin America in the areas of food production , 
proces s ing , marketing , and nutrition . 

Recommendations for a Regional Cooperative 
Network for Integrated Development of Food Control 

The recommendations below concerning the purpose , 
activities , and organization of such a cooperative 
regional network are offered as a bas is for discus s ion . 

Purpose . The fundamental obj ectives of the Regional 
Cooperat ive Network would be to improve the safety and 
quality of food in all Latin American and Caribbean 
countries through technical cooperation within the 
hemisphere , to improve food production , proces s ing , and 
nutrition , and to make bas ic foods more acces s ible to 
entire populations . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


2 3 9  

Activities . To reach its obj ectives , the Regional 
Cooperative Network should carry out the following 
activities : ( 1 )  exchange , among members , of technical , 
legis lative , and policy information on food control and 
related plans and proj ects ; ( 2 )  promotion of cooperation 
among national institutions and between these and 
regional organizations in the areas of education , 
training , research , development , and financ ing of j o int 
proj ects ; ( 3 )  maintenance of good working relations with 
cooperating governments ;  and ( 4 )  strengthening of food 
control systems and food safety and qual ity in the Region . 

Or&anizat ion . The organizational structure outlined 
in Figure 3 should be adopted . I t  calls for a general 
ass embly of regional cooperators ,  in which would res ide 
the maximum authority of the network , and a coordinating 
committee representing the cooperating countries , 
FAO/RLAC , and WHO/PAHO . The committee w�uld be in charge 
of gathering studies and information from spec ialized 
working groups , the secretariats ( see below) , and the 
cooperating networks . The committee would also propose 
plans of action , strategies , and budgets to the assembly 
for approval . 

A general coordinator would have executive 
respons ibility , and would be assisted by an 
administrative secretariat , which would be in charge of 
financ ial matters and relations with country delegates , 
regional institutes , and organizations ; and by a 
technical secretariat , which would be in charge of 
c ommunications , data banks , computer services , and 
as sis tance to spec ialized working groups . The general 
coordinator should be elected by the general assembly 
from among the delegates of cooperating countries , and 
should serve for a period of three years . Spec ial ized 
working groups of representatives from cooperating 
countries would work on top ics selected by the 
coordinating committee . 

The activities of this program should be carried out 
by existing facilities in the cooperating countries , 
through the ir own national programs , and with the 
economic support of international agenc ies and 
organizations . The main j ob of such agenc ies and 
organizations should be to facilitate communicat ions 
among countries , and to ass i s t  in es tablishing the 
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fac ilities needed to improve , demonstrate , tes t , and 
apply better technologies and methods for the development 
of integrated food control sys tems , the improvement of 
food quality and safety , and the upgrading of food 
systems performance in the interes ts of human health and 
economy . 

REFERENCES 

Bourne , M. C .  1978 . The s ignificance of food losses and 
the need to minimize them . International experience . 
Pp . 45 in Anales del Tercer Seminario Avanzado de 
Tecnolog1a de Al imentos .  COLCIENCIAS , BogotA , 
Colombia . 

Bryan , F .  L .  198 3 . Food safety s trategy for countries 
o f  the Caribbean Community . Review of food control 
services and recommendations for program priorities 
and for activities to assure food safety . Report of 
Temporary Advisor to PAHO . Department of Health and 
Human Services , Public Health Service , Centers for 
Disease Control , Atlanta , Georgia . 

Cabal de Ol ivera , M .  P .  1982 . Bases tecnicas de un 
s i s tema integral de control de cal idad de alimentos 
para Colombia . Ciencia y tecnologia de alimentos 
3 ( 1 - 2 ) : 165 - 17 7 . 

Canada Minis try of National Health and Welfare . 1975 . 
Report of the Advisory Committee on Food Safety 
As sessment . Ottawa . 

Cas tells , J .  1981 . La cris is de al imentos en Am6rica 
Latina . Investigac i6n presentada a la Asoc iac i6n 
Latinoamericana de Indus triales y Camaras de Comerc io , 
ALADI -ALICA . Asoc iac ion Latinoamericana de 
Indus triales y Camaras de Comerc io , Montevideo , 
Uruguay . 

FAO ( Food and Agriculture Organization) . 1979 . Informe 
del Proyecto sobre Es trategia para Alimentos ,  Peru . 
Fondos Fiduciaries Suecos . FAO/SWE/TF ESN : 
TF/SWE/7 9 .  Organizaci6n de las Nac iones Unidas para 
la Agricultura y la Al imentac ion , Roma . 

FAO ( Food and Agriculture Organization) . 1984 . Informe 
de la Mesa Redonda sobre Redes de Cooperac i6n T�cnica , 
su func ionamiento y vinculac ion con los organismos 
nac ionales de cooperac ion tecnica international . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


242 

Ofic ina Regional de la FAO para America Latina y el 
Caribe , RECO 5 ,  Santiago de Chile . FAO ( Food and 
Agriculture Organization) . 1985 . Sistemas de redes 
de cooperac i6n tecnica . Ofic ina Regional de la FAO 
para America Latina y el Caribe , RECO 6 ,  Santiago de 
Chile . 

FAO/UNEP ( Food and Agriculture Organization and U . N .  
Environment Programme ) . 1976 . Orientac iones para el 
establecimiento de un eficaz sistema nac ional de 
inspeccion de los al imentos . 

FAO/WHO ( Food and Agriculture Organization and World 
Health Organization) . 1975 . Spec ifications for 
identity and purity of some food additives including 
food colours , flavor enhancers , thickening agents and 
others . FAO Nutrition Meetings Report , Series No . 54 
B .  Food and Agriculture Organization/World Health 
Organization , Rome . 

FAO/WHO ( Food and Agriculture Organization and World 
Health Organization) . 1976 . Evaluac i6n de ciertos 
aditivos al imentarios . Algunos colorantes 
alimentarios , espesantes , condensados de humo y otras 
sus tancias . Dec imonoveno informe del Comite Mixto 
FAO/OMS de Expertos en Aditivos Alimentarios . Informe 
No . 5 5 , Serie de lnformes Tecnicos No . 576 . FAO 
Reuniones sobre Nutricion , Roma . 

FAO/WHO ( Food and Agriculture Organization and World 
Health Organization) . 1978 . Report of the Jo int 
FAO/WHO Food Standards Regional Conference for Latin 
America . Codex Al imentarius Commiss ion . Food and 
Agriculture Organization , Rome ; World Health 
Organization , Geneva . 

FAO/WHO ( Food and Agriculture Organization and World 
Health Organization) . 1979 . Manuals of food quality 
control : Food for export . Food and Nutrition Paper 
No . 14/5 . Food and Agriculture Organization , Rome . 

FAO/WHO ( Food and Agriculture Organization and World 
Health Organization) . 1981 . Manuals of food quality 
control : Food inspection . Food and Nutrition Paper 
No . 14/6 . Food and Agriculture Organization , Rome . 

Hernandez Perez , V .  M .  1980 . Control de la 
contaminac ion de los al imentos . Informe de la Mis i6n 
Preparatoria Real izada en 11  Pa1ses . Organizac i6n de 
las Nac iones Unidas para la Agricultura y la 
Alimentac ian , Roma . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


243 

Herman , V .  1963 . La inspecc ion y vigilancia de aditivos 
al imentarios en la Republica Federal de Alemania . 
Inspeccion y vigilancia de aditivos alimentarios No . 
7 .  Organizacion de la Agricultura y la Alimentac i6n , 
Roma . 

Herrera , A ,  0 . , H .  D .  Scolnik , G .  Chichilnisky , G .  C .  
Gallopen , J .  E .  Hardoy , D .  Mosovich , E .  Oteiza , G .  L .  
de Romero Brest , C .  E .  Suarez , y L .  Talavera . 1977 . 
Catas trofe o nueva sociedad . Modelo Mundial 
Latinoamericano . Fundacion Bariloche , Bogota , 
Colomb ia . 

I FAP ( International Federation of Agricultural 
Producers ) .  1981 . Develop ing countries ' food 
policies . IFAP ' s Secretariat for the 24th General 
Conference . IFAP Liaison Bulletin 27 . International 
Federation of Agricultural Producers , Paris . 

JUNAC (Junta del Acuerdo de Cartagena Grupo de Pol itlca 
Technologica) .  1982 . Anal isis  y Recomendac iones de 
Polit1ca : Proyecto I I I  wTecnolog1a , Producci6n y 
Comerc ial izac i6n de Alimentos Infantiles y Dieteticos 
Formulados en la Subregionw y Proyecto IV w Es tudio de 
C inco Casos de Oportunidades de Innovac i6n Tecnologica 
en e l  Subsector Indus trial Alimentario en la 
Subregi6n . w  Convenio BID -JUNAC ATN/SF - 1817  RE . 
JUNAC , Lima , PerU . 

Mittendorf , R .  I .  1978 . Como organizar s istemas urbanos 
en mercadeo de al imentos para el desarrollo rural . 
Direcc ion de Servicios Agricolas . Organizac i6n de las 
Nac iones Unidas para la Agricultura y la Al imentac i6n , 
Santiago , Chile . 

Monti , A .  1979 . Las exportac iones agro indus triales . 
Cooperac ion y promoc i6n latinoamericana . Consulta de 
Expertos sobre Cooperac i6n e Integrac ion Agrlcolas en 
America Latina , Asunc ion , Paraguay . Ofic ina Regional 
de la FAO para America Latina y el Caribe , Santiago de 
Chile . 

WHO (World Health Organization) . 1982 . Control 
sanitario de los al imentos .  Discus iones Tecnicas de 
la XXVI I Reunion del Consej o Directivo de la OPS . 
Publ icac i6n Cientlfica No . 421 . Organizaci6n 
Panamericana de la Salud , Washington , D . C .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

F o o d  P r o t e c t i o n  i n  t h e  A m e r i c a s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 9 1 2

http://www.nap.edu/catalog.php?record_id=18912


WORKING GROUP ON 

Intercountry and Regional Cooperation 
in Food Protection 

REPORT AND RECOMMENDATIONS 

Discuss ions during the plenary sess ions of the 
Conference brought to light some fundamental needs for 
the improvement of food protection in the Wes tern 
Hemisphere that require immediate attention . The Working 
Group on Intercountry and Regional Cooperation explored 
whether and how intercountry and regional cooperation in 
food protect ion could remove barriers to trade and reduce 
differences in levels of development among the nations of 
the hemisphere . 

This working group views intercountry and regional 
cooperation primarily as a means of accelerating and 
re inforc ing the development of effective , integrated 
sys tems of food protection within each nation . The 
holding of this international conference indicates to the 
group that the urgency is great and the opportunity right 
for strengthening international cooperation now , 
especially in the areas of manpower training and 
deve lopment , public education , research and 
investigation , exchange of information , and technical 
assis tance . Given the scarc ity of  resources ,  the working 
group does not advocate the es tablishment of a new 
ins titution . The conclus ions reached and recommendations 
made are outl ined below . 
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o Food protection in the Americas mus t  be viewed 
against a backdrop of an abundant food supply on the one 
hand and of hunger and malnutrition on the other . Food 
scarc ity affects a maj ority of the population of mos t  
developing countries i n  Latin America and the Caribbean , 
largely because of widespread poverty . Improper food 
handling practices exacerbate the problem . 

o In many countries of Latin America and the 
Caribbean , population is growing at a fas ter pace than 
food production .  Rap id and disorganized urban growth is  
common . The result is  a growing dependence on imported 
foods , caus ing undue s trains on fore ign currency reserves 
and exacerbating the problem of external debts . 
Solutions to food protection problems in the Americas 
mus t  take into account the needs of national food 
industries , local consumers , and international trade . 
This  background of growing dependence on imported foods 
has increased the importance of establishing and 
harmoniz ing s tandards for the production , process ing , 
s toring , and distribution of foods , as well  as the need 
for implementation of these s tandards through effective 
national food control systems . 

o The working group acknowledged that mos t  countries 
in the Region do have some food protection services . 
However , outside the United S tates and Canada , in nearly 
every country such services are severely constrained in 
carrying out the ir tasks . The mos t  apparent reason for 
the ir ineffectivenes s  is the fragmentation of efforts 
among various minis tries and sectors of the national 
government , accentuated by the lack of coordination among 
the different agenc ies and the competition for s taff , 
funds , and prestige . These problems at the national 
l evel are magnified at the s tate , or provinc ial , and 
municipal levels . Effective coordination of the 
d i fferent sectors and levels of governments mus t  be 
a ddres s ed with a sense of urgency . 

o S ince food protection activities , to be effec tive , 
i nvolve a continuum of interrelated functions and 
d i fferent disc iplines , the working group agreed that 
national programs should be conceived and organized 
w i thin a coherent and integrated s trategy . 
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o In address ing its specific task , the working group 
recognized that many countries in the Western Hemisphere 
do not have sufficient experience or resources to embark 
on comprehens ive solutions to their food protection 
problems . Because of different levels of national 
development , local capacities in technology , 
infrastructure , and manpower vary widely . No s ingle 
country can by itself provide all the resources to assure 
adequate food protection systems throughout the 
hemisphere . To achieve meaningful , sustained , and 
long- term solutions to the current problems , the use of 
existing resources must be optimized through intercountry 
and regional cooperation . 

o The working group therefore agreed that 
intercountry and regional cooperation is the only means 
for accelerating and reenforc ing the development of 
effective , integrated systems of food protection within 
each nation and the hemisphere as a whole . The very 
holding of this international conference indicates that 
the urgency is great and the opportunity right for 
s trengthening international cooperation . 

o The working group cons idered various means for 
promot ing and achieving intercountry and regional 
cooperation in food protection activities and reviewed 
some of the networks currently operating in related 
fields . I t  was agreed that a networking approach , 
suitably adapted to the broad issues of food protection , 
could maximize the use of available facilities in the 
Region , promote international trade , and strengthen 
development of national food industries . An important 
feature of this network should be a mechanism for quality 
contro l . 

o To promote intercountry and regional cooperation in 
food protection requires a conscious , systematic , 
deliberate , and voluntary sharing and exchange of  
technical resources , skills , and capab ilities between and 
among develop ing countries . I t  also requires creation of 
a framework of mult iple relationships , which are 
interdependent and mutually supportive . The working 
group agreed that the concept of Technical Cooperation 
among Develop ing Countries (TCDC ) could provide a 
suitable framework for enhanc ing the capac ity for food 
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protection in develop ing countries , while advancing 
collective self- reliance . 

o Other mechanisms cons idered and endorsed were the 
identification and des ignation of collaborating centers , 
us ing the existing procedures of the Pan American Health 
Organization ( PAHO ) , the World Health Organization (WHO ) , 
and the Food and Agriculture Organization ( FAO) ; 
b i l ateral and multilateral cooperation ; international and 
regional technical cooperation ; and systems for 
information exchange and sharing . 

o The working group recognized that a good deal of 
cooperation is already occurring among countries , and 
between countries and international organizations , 
indus tries , laboratories , and other institutions . What 
is mos t  needed at this po int is to build upon 
accomp l ishments to date and to devise a flexible 
mechanism that can help to rationalize ins titutional 
cooperation for a hemispheric system , making more 
e ffic ient use of the s trengths of some ins titutions 
(beginning in the developing countries themselves ) . 
While recogniz ing that this must  be a long- term proj ect , 
the working group believes that it is urgent to give it  
impetus immediately . 

o In order to assure adequate food control in the 
Wes tern Hemisphere , the working group s trongly recommends 
that within the next year PAHO and FAO j o intly develop a 
p lan for creating a cooperative network for advanc ing the 
development of food protection and safety . Although the 
group envis ions the network as be ing composed in the 
first ins tance by the countries of the hemisphere , it  
would expect the network also to take account of other 
international initiatives , including the action plan 
adopted by the Regional Committee of Codex Al imentarius 
a t  its meeting in Havana in 1985 , and the work of 
multilateral and b ilateral ass is tance agenc ies , 
indus trial assoc iations , etc . 

o The working group expects that planning by PAHO and 
FAO would include surveying of current institutional 
resources and needs in the field , and devis ing spec ific 
ways in which such needs could be met with the help of 
international cooperation through the network . In 
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addition , PAHO and FAO should begin as soon as possible 
to develop and maintain a directory of all senior food 
control offic ials and institutions in the hemisphere . 
This directory should include telephone , telex , and cable 
information . Given the economic and health imperatives 
and the opportunity at hand , it is hoped that in the case 
of some press ing problems PAHO and FAO might raise the 
needed financial resources and fos ter cooperation now , 
before the formal creation of the network . 

o The working group identified five broad generic 
areas for intercountry and regional cooperation in food 
protection : ( 1 )  manpower training and development , 
( 2 )  consumer education , ( 3 )  technical cooperation and 
as s is tance , ( 4 )  information exchange , and ( 5 )  research 
and development . 

o Underscoring the sense of urgency , the working 
group s trongly recommends that on behalf of the 
partic ipating governments ,  PAHO/WHO and FAO set in motion 
the mechanisms to develop the plan of action and mob ilize 
suffic ient resources to ensure intercountry and regional 
cooperation in food protection . The plan of action 
should be in place within one year . 

o While not spec ifying the prec ise nature of the 
action plan ,  the working group did establish the 
following frames of reference : 

- - The plan must be des igned to utilize all the skills 
and available resources existing in all countries of the 
Wes tern Hemisphere . 

- - The plan mus t  incorporate the concept of a s ingle 
focus to assure coordination , effic ient planning , and 
proper control of these  efforts . 

- - The plan mus t  be des igned to utilize and integrate 
existing instruments of cooperation , such as the 
collaborative centers program of FAO and PAHO , bilateral 
agreements between countries , and the regional Codex 
Al imentarius Coordinating Committee . 

- - The plan mus t  include built- in evaluative 
components that regularly analyze the progres s  of each 
part of the plan and its programs ; these  evaluations 
should be used to modify existing plans and programs as 
we ll as to prepare future activities . 
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o Building on the momentum of this Conference , each 
delegation , upon return to its country , mus t brief its 
respective national authorities and urge its government ' s  
unequivocal support for the above recommendations . 
Appropriate ins truments , including these recommendations , 
should be sent to both the director- general of FAO and 
the director of PAHO/WHO . In addition , copies of these 
ins truments should be sent at once to the princ ipal 
national authorities , s tres s ing the importance and 
urgency of the ir support for the recommendations made in 
thi s  Conference . 
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Problems and Needs in Training and 
Education in Food Protection in 

Latin America and the Caribbean* 

FERNANDO QUEVEDO 

No food protection program will be successful unless 
it  is s taffed by wel l - trained , properly motivated 
administrative , profess ional , and technical personnel , 
and has the necessary facilities for the performance of 
its functions . The same may be said with respect to 
qual ity assurance or control efforts put forth by the 
food proces s ing and food service indus tries . S imilarly , 
foodborne disease ( FBD) prevention activities will fall  
short of the ir goal if food handlers , cooks , housewives ,  
and consumers are not motivated or correctly informed 
about the principles of food hygiene (Allen and 
Kaferstein , 1983 ; OMS , 1968 ; Quevedo , 1970) . 

As was rightly pointed out at the time of the 1971  
National U . S .  Conference on Food Protection , the 
prevention of contamination during the production , 
process ing , distribution , and serving of food is  
essentially a "people problem" ( FDA , 1972 ) . 

*Trans lated from the original Spanish manuscrip t . 
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STATUS O F  TRAINING O F  PROFESSIONALS AN D  TECHNICIANS 

Undergraduate training : In general , professional 
training schools in Latin America and the Caribbean are 
not teaching food protection in a comprehens ive manner to 
undergraduates .  In many training schools instruction on 
spec i fic food control subj ects is out of date and lacks 
depth . 

Pos tgraduate group training : Some univers ities and 
s c ientific centers in Latin America and the Caribbean 
o ffer spec ial ized pos tgraduate courses in particular 
aspects of food protection . These are regular courses 
s cheduled over an entire academic year or offered 
intens ively over a period of a few weeks . In addition , a 
number of international organizations sponsor intens ive 
c ourses for profess ionals from the various countries , and 
intens ive courses have also been organized and conducted 
w i th the cooperation of indus trially developed countries 
of the Wes tern Hemisphere or other continents (Quevedo , 
1 9 7 5b ) . 

In the absence of adequate coordination of the 
training offered by this wide variety of organizers , not 
a l l  of the benefits that should be attained are 
real ized . Careful study of the problems that arise from 
thi s  s ituation is required if efforts are to be fully 
e ffective and adequate financ ial resources allocated 
( M inisterio de Salud y Acc ion Soc ial y OPS , 19 8 5 ) . 

Among the problems mos t  often encountered are those 
r e sul ting from different and ( at times ) confl icting 
approaches to the subj ects taught . Legitimate 
differences , of course , may derive from respectable but 
differing sc ientific criteria ; however , such divergence 
generates confus ion and makes it difficult to standardize 
techniques , analytical methods ( ICMSF , 197 8 ) , 
spec i fications , and legis lation among all the countries 
in the Region . 

S ome programs include the teaching of highly 
s oph i s ticated techniques that are ne ither advisable nor 
appropriate for countries at certain s tages of 
deve lopment . Such programs lead to the generation of 
nones s ential or excess ive requirements that cannot be me t 
and that only lead to frustration on the part of course 
partic ipants . 
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Something s imilar occurs with the selection of 
analytical programs for courses . Entire course days may 
be given over to the discus s ion of problems of no 
relevance to local reality (Mossel , 197 5 ) ; or , inadequate 
solutions to local problems (Abdussalam and Kiferstein , 
1975 ) may be proposed because of a lack of knowledge of  
the environment or particular circumstances of the local 
area (Quevedo , 1975a) . 

The central subj ect of some courses is not always 
respons ive to a country ' s  priorities and needs or to 
prees tablished programming . Courses on particular 
subj ects are often organized and offered to suit an 
individual ' s  enthus iasm or influence rather than because 
they meet a country ' s  real training needs . 

The selection of training participants presents 
another problem . People who are regularly engaged in 
activities completely unrelated to the training be ing 
offered often partic ipate in that training , occupying 
places that ought to be taken by those for whom the 
training is relevant . In other instances ,  because of 
inadequate advance information on courses , not all 
available places in a course are fil led ; as a result , 
efforts and money are wasted by teaching the course to 
fewer partic ipants than planned . 

Also  to be cons idered is the lack of support sometimes 
encountered by training partic ipants after returning to 
the ir normal workplaces . Upon completing a course ,  
partic ipants are frequently ass igned to activities 
completely different from those in which they were 
trained . Others do not receive the minimum facilities , 
supp l ies , and equipment they need to apply the knowledge 
acquired . 

Pos tgraduate individual training : Some scientific 
centers , national laboratories , and univers ities offer 
training for the individual . The duration of such 
training varies . The program may cons ist of in- service 
training , inclus ion in an ongo ing research activity , or 
spec ial s tudies developed on the bas is of the trainee ' s  
future needs , background , and previous professional 
training (Ratto , 1 9 7 1 ) . 

The problems assoc iated with group training , described 
above , also affect individual training . But a problem 
spec ific to individual training is insuffic ient training 
time . Some fellowship rec ip ients have to return to their 
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places of origin j ust  when they are becoming acquainted 
with work procedures at the training s ite . 

Profess ional and technician training : · In Lat in 
Amer ica and the Caribbean , training should be provided 
for professionals and technicians in the following areas 
of food protection : planning and administration of food 
protection programs ; food legislation (particularly 
important for lawyers and other profess ional s ) ; food 
protection information systems ; inspection of 
slaughterhouses and meat and poultry process ing plants 
( important for veterinarians , inspectors , and 
technicians ) ;  inspection of other food process ing plants ; 
and inspection of food- dispens ing and food- serving 
es tab l ishments ( including markets , s tores , restaurants , 
and catering kitchens ) .  Training of both profess ionals 
and technicians is also needed in the areas of 
microb iological , paras itological , phys ical ( including 
food microscopy) , and chemical analyses of food , 
inc luding analyses for determinations of pesticides , 
myco toxins , heavy metals , anabol ics , veterinary drugs , 
ant ib iotics , and food additives (Mendoza , 1 9 7 1 ) . 

The epidemiology , inves tigation , control , and 
prevention of foodborne diseases , the educational 
methodology in food hygiene ( " training of trainers , "  
" teaching how to teach" ) (Austin ,  198 3 ) , and food 
protect ion during disasters are other areas in which 
profe s s ionals and technic ians need training . ( See the 
following for a tabulation of the information , skills and 
attitudes that need to be acquired by more spec ific 
profe s s ional and technical group s ) . 

In the years ahead , training of the kinds listed above 
should be provided to food protection profess ionals in 
virtually all countries of Latin America and the 
Car ibbean . In reports submitted by a Pan American Heal th 
Organization ( PAHO) consultant in 1981  (OPS , 198 2 ) , it 
was estimated that at leas t 3 , 000 trained food protection 
profe s s ionals would be needed in the following 10 years 
and that 2 3 , 000 profess ional and nonprofe s s ional 
inspectors should be trained between 1982  and 1984 
alone . I t  was also reported in 1981  (OPS , 198 2 )  that 
200 , 000 key food-handl ing personnel working in Latin 
Amer ica ' s food indus try would have to be trained dur ing 
the following 10 years . Even today that demand for 
profe s s ionals and inspectors is far from having been 
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met .  In fact , there is now a need for refresher training 
for many professionals because of the speedy and cons tant 
advances of  food science . 

PAHO ' s Regional Veterinary Public Health Program , 
which is charged with coordinating the organization ' s  
food protection and safety activities , has begun to 
update these data with the cooperation of the PAHO 
country representatives and appropriate national 
authorities . Upon completion of data collection , the 
information will be tabulated and distributed to the 
Region ' s countries . I t  will serve also as the bas is for 
develop ing the PAHO training program in food protection 
for the period 1986 to 1991 . PAHO will  make a strong 
effort to disseminate information on food protection 
courses offered by other institutions ( although PAHO ' s 
publicizing of those courses will be contingent on the ir 
meeting bas ic requirements concerning study programs , 
hours , techniques to be taught , instructional s taff , 
phys ical facil ities , and bibliographies ) . 

STATUS OF EDUCATION IN HYGIENIC FOOD - HANDLING PRACTICES 

Despite the fact that national and international 
meetings have recognized the importance of hygienic food 
handl ing for the prevention of foodborne disease and 
premature food spoilage , and have noted the urgent need 
to es tabl ish continuing programs of education in food 
hygiene for handlers and the public at large , it has not 
been poss ible to achieve this goal in Latin America and 
the Caribbean . There are scattered efforts in some 
countries - - for example , educational campaigns of a short 
duration , the printing of a limited number of educational 
pamphlets or other educational material , the teaching of 
a few short courses - -but these are not sufficient for 
reaching the obj ective . A profound , continuing , 
nationwide effort has not been made in any of the 
countries of the Region . The princ ipal obs tacles to the 
fulfillment of educational obj ectives have been financial 
problems and failure of dec isionmaking (OPS , 198 3 ) . 

Problems that have been detected in countries with 
health education activities should be kept in mind if 
the ir recurrence is to be avo ided (Gravani , 1982 , 1984) . 
In certain environmental sanitation proj ects designed to 
bring about broader community partic ipation , both 
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intrainstitutional and extrainstitutional constraints 
have been found to impede a successful outcome . 
Intrainstitutional constraints have included failure to 
inc lude representatives of the community in the program 
development process ,  insufficient soc iocultural 
information , lack of coordination among services , belated 
response and lack of institutional coordination , lack of 
coordination between specialists and agents of change , 
insufficient training of trainers , insuffic ient time 
spent by trainers in communities , inadequate 
dis semination of promotional information , and inadequate 
training material . Extrainstitutional constraints have 
included dispers ion of the population , high illiteracy 
rates , and language barriers (Alvarez Vigil , 1 9 8 3 ) . 

Education Needed in Hygienic Food Handling 

Except for a very small segment of the population that 
knows and practices the necessary precautions for the 
hygienic handling of food , everyone in Latin America and 
the Caribbean needs to partic ipate in educational 
programs or campaigns ( s ince we are all daily food 
handlers ) .  Groups for whom special food education and 
hygiene courses or activities should be organized can be 
identified . For example , some programs on food hygiene 
should be provided for food handlers in group kitchens 
( s ervices ) ,  hosp ital kitchens , food process ing 
es tablishments , slaughterhouses and packinghouses , and 
food- dispens ing es tablishments , as well  as for s treet 
vendors of foods (OMS , 1976 ) . Other food hygiene 
programs should be developed for housewives ( Elmendorf , 
198 3 ) , primary school teachers , primary and secondary 
school s tudents , and univers ity students ( Bryan , 1974b ) . 

S imple food technologies should be taught to cottage 
industry workers , open market vendors , and other food 
handlers . 

RECOMMENDATIONS 

In view of the problems and needs in training and 
education in food protection discus sed above , the 
Inter - American Conference on Food Protection should 
cons ider is suing the following recommendat ions : 
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o that the Food and Agriculture Organization ( FAO ) 
and PAHO coordinate the ir efforts to collect and 
disseminate to the Region ' s countries information on 
educational and training activities whose soundness  o f  
purpose and organization makes them worthy of support ; 

o that FAO , PAHO , and agenc ies organiz ing educational 
and training activities cooperate to avert dupl ication of 
efforts and to fos ter such activities on a priority 
bas is ; 

o that appropriate authorities in each country select 
partic ipants for training activities in an appropriate 
way , giving preference to personnel working in food 
protection ; 

o that appropriate authorities ass ign recently 
trained employees to activities relevant to the training 
rece ived and endeavor to provide them with the material 
and ancillary resources required for the application of 
the knowledge acquired ; 

o that organizers of courses base course content on 
subj ects that are relevant to the solution of existing 
problems or potential problems in the partic ipants ' 
country or countries ; 

o that ins tructors of courses teach whatever 
analytical methodology and legal provis ions may be 
recommended or required by recognized international 
standards or by the most  prestigious agencies , e . g . , the 
Codex Al imentarius Commiss ion ( CAC ) , the International 
Standards Organization ( ISO) , the International 
Commiss ion on Microbiological Specifications for Food 
( ICMSF) , the Association of Official Analytical Chemists 
(AOAC ) , the U . S .  Food and Drug Adminis tration ( FDA) , and 
the U . S .  Department of Agriculture (USDA) ; 

o that educational activities concerning hygienic 
food handl ing be organized with the partic ipation of 
health educators , community education specialists , and 
anthropologists ; 

o that food hygiene education activities for the 
public at large include specially prepared materials 
written in the language of the target population and 
drawing on s i tuations , illustrations , and examples 
relevant to the applicable country or locale ; 

o that use be made of the INTELSAT " Share " proj ect to 
disseminate educational advice on hygienic food handling 
to all countries of the hemisphere ; 
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o that Food Hygiene Week be  celebrated s imultaneously 
each year in all countries of the hemisphere , that PAHO 
and FAO coordinate the organization of this event , and 
that advertis ing agenc ies and mass media be asked to 
provide financ ial and logis tical support to ensure its 
successful outcome ; 

o that all countries of the hemisphere include the 
teaching of food hygiene at an appropriate level in the ir 
official primary education programs ; and 

o that the countries of the Region request the 
Inter - American Development Bank ( IDB) , the United Nations 
Development Program (UNDP) , the U . S .  Agency for 
International Development (AID) , and other international 
funding agenc ies to furnish the necessary financial 
support for carrying out a Regional Food Protection 
Tra ining Program ( PRAPAL) . Such a program should be 
s imilar to the Regional Animal Health Training Program 
for Latin America ( PROASA) financed by !DB , and to the 
Reg ional Animal Health and Veterinary Public Health 
Ass is tants Training Program (REPAHA) for the Caribbean 
financed by UNDP . Both programs were organized by PAHO 
some years ago and both have been completed succes s fully . 

INFORMATION , SKILLS , AND ATTITUDES NEEDED 
FOR FOOD PROTECTION 

The lists that follow indicate the information , 
skil l s , and attitudes that should be acquired by various 
profess ional , technical , and administrative groups 
through education or training in order to ensure food 
safety and protection . These lists have been adapted 
from materials in a book to be published by the 
International Commiss ion on Microbiological 
Spe c i fications for Food ( ICMSF) . The kindnes s  of the 
I CMSF Secretariat in authoriz ing the use of the materials 
in these l is ts is acknowledged . 

Information , Skills , and Attitudes Needed 
by Hygienis ts 

o Knowledge of the ecology of foodborne disease 
( FBD) , pathogens , and food spo ilage organisms , including 
frequency of the ir occurrence in different foods 
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o Understanding of the degree of the risk of 
transmiss ion of pathogens , chemicals , and natural toxins 
respons ible for FBDs in different foods 

o Knowledge of the epidemiology of FBDs , including 
sources , vectors , and vehicles that contribute to the 
spread of the various microorganisms and toxic agents 
that cause FBDs 

o Knowledge of cl inical s igns and symptoms of FBDs 
o Understanding of the principles and methods of 

epidemiology 
o Skill in applying appropriate procedures to 

investigate outbreaks of FBDs 
o Understanding of princ iples of microbiological and 

chemical examination of foods , and of examination of 
clinical spec imens from humans and animals 

o Skill in applying appropriate procedures in 
collecting food samples , and unders tanding of the reasons 
why particular microorganisms or substances should be 
sought or enumerated in the samples and spec imens 

o Knowledge and unders tanding of microbiological and 
phys icochemical criteria to be applied to each category 
of foods 

o Ability to assess the need for chemical and 
microbiological analys is of particular foods , and to 
determine through such analys is food safety , hygienic 
qual ity ,  and suitabil ity for human nutrition 

o Ab ility to de termine what should be done with foods 
that do not comply with physicochemical or 
microbiological cr iteria 

o Knowledge of the technology of food process ing and 
of technology ' s  influence on increas ing or decreas ing 
contamination , on the survival and growth of 
microorganisms , and on toxin production in foods 

o Unders tanding of the princ iples underlying the 
prevention of contamination ; the destruction , inhibition , 
and multipl ication of microorganisms ; and the 
appl icat ions of princ iples to food process ing and service 
operations 

o Knowledge of hygienic des ign of food proces s ing 
equipment and plants , and of the importance of such 
des ign in the prevention of contamination 

o Knowledge of the best procedures for cleaning and 
dis infecting plants and equipment 
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o Knowledge of the application of Hazard Analys is 
Cri t ical Control Po ints (HACCP) in food process ing , food 
service , and homes , and practical ways to monitor them 

o Knowledge of educational technology for training 
food industry personnel 

o Knowledge of sanitary food handling techniques 
o Knowledge of food inspection techniques 

Information , Skills , and Attitudes Needed 
by Health Administrators 

o Unders tanding of the economics (risk-benefit 
ratios ) of food control options 

o Understanding of the relative importance of the FBD 
problem or the risk of FBD in relation to other 
environmental or health problems within the 
adminis trator ' s  community 

o Knowledge and unders tanding of the adverse economic 
impact of FBDs , of the spoilage of foods , and of the 
rej ection of spoiled foods by importing countries 

o Understanding of the need for training profess ional 
s taff and food indus try personnel 

o Understanding of the princ iples of FBD prevention 
and control 

o Skill in the appl ication of procedures for 
evaluating health risks (especially FBD risks ) in a 
community 

o Unders tanding of the need for , and knowledge of 
procedures for , epidemiological surve illance of FBDs 

o Knowledge of the epidemiology of FBDs 
o Understanding of the critical importance of 

inspec tional and analytical services in ensuring the 
supply of safe foods to the population 

o Unders tanding of the importance of an adequately 
operated national food protection program for the health , 
economy , and development of the country 

Information , Skills , and Attitudes Needed 
by Food Microbiologists 

o Skills in performing food examination procedures 
for the purpose of de tec ting and quantifying indicator 
organisms 
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o Skills in examining samples of foods and clinical 
specimens from humans or animals to detect microorganisms 
that are FBD pathogens , and skill in identifying these 
agents 

o Skills in collecting food samples and clinical 
spec imens 

o Knowledge of diagnostic procedures for detecting 
food spo ilage problems 

o Ab ility to perform biological tests for microb ial 
toxins and to determine the pathogenic ity or 
diarrheogenic ity of microorganisms isolated from food 
samples or cl inical spec imens 

o Knowledge of biological safety measures to be 
observed in the laboratory , and the ab ility to apply them 
and to teach them to technicians 

o Knowledge of and ab ility to perform the bas ic 
qual ity control procedures of a food analys is laboratory 

o Skill in performing procedures to check the - potency 
of antiseptics , preservatives , and detergents , and the ir 
applicability within the food indus try 

o Ab ility to determine and monitor critical control 
points 

o Ab ility to interpret results of microbiological 
tests of food , and to explain them to medical , 
veterinary , and environmental health personnel and 
indus trial managers 

o Knowledge of the ecology of microorganisms that 
cause food spo ilage and FBDs , and of the changes in 
microbial flora during the process ing of foods 

o Knowledge of the ep idemiology of FBDs 
o Understanding and use of biostatistics in analyzing 

and tabulating results for microbiological specifications 
o Knowledge of survey techniques for gathering 

information on or monitoring the presence of contaminants 
in foods produced , processed , imported , or exported · 

wi thin the j urisdiction of the microb iologist ' s laboratory 
o Skills in marking microbial s trains ( e . g . , 

phage - type S taphylococcus aureus or serotype Salmonella ) 
and trac ing them during epidemiologic investigations 

o Ab ility and will ingness to train inspectors in 
appropriate techniques for the collection , label ing , 
preservation , and transportation of food samples for 
microbiological analys is 
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o Ability and will ingness to  teach good hygienic 
food-handling practices to food handlers through talks 
and practical laboratory demonstrations 

Information , Skills , and Attitudes Needed 
by Medical Personnel 

o Knowledge of cl inical syndromes and diagnosis of 
FBDs 

o Will ingness  to  request  laboratory assistance with 
food samples and clinical specimens when the presence of 
a foodborne disease is suspected 

o Abil ity to treat persons who have an FBD 
o Understanding of the s ignificance of raw food as a 

source of cross contamination to cooked foods , and as a 
source of infection of food handlers 

o Understanding of the epidemiology and surve illance 
of  FBDs 

o Understanding of the role of carriers and excreters 
of  pathogens in the transmiss ion and spread of FBDs 

o Knowledge of the origin and source of pathogens in 
food process ing , preparation , and serving establishments 

o Understanding of the need to report any known FBD 
cases to health authorities 

o Knowledge of procedures for safeguarding the heal th 
of workers agains t the risk of contracting an FBD in food 
processing and food serving es tablishments 

o Knowledge of action to be taken when a food handler 
is found to be infected by , or to be a carrier or 
excre ter of , microorganisms that are FBD pathogens 

Information , Skills , and Attitudes Needed 
by Inspectors and Field Personnel 

o Understanding of the s ignificance of the presence 
of indicator microorganisms , foodborne pathogens , and 
food spoil ing microorganisms in various foods 

o Unders tanding of the degree of risk of transmiss ion 
of pathogenic microorganisms through different foods 

o Understanding of the princ iples of the ep idemiology 
of FBDs , and of epidemiological investigat ion 
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o Knowledge of the technology of food process ing and 
of food preparation techniques in various types of 
establishments 

o Unders tanding of the princ iples of cleaning and 
dis infecting equipment and surfaces 

o Skills in procedures for collecting , labeling , 
preserving , and transporting food and for swabb ing 
working surfaces 

o Understanding of the princ iples of food storage 
o Skills in assess ing the level of hygiene in food 

process ing , retail ing , storage , transportation , 
preparation , and serving establishments 

o Knowledge of the relevant laws and regulations , and 
the abil ity to interpret them 

o Knowledge of the application of the HACCP system to 
food proces s ing , preparation , and service , and the 
ab ility to apply it or monitor its use 

o Thorough knowledge of the letter and spirit of the 
General Principles of Food Hygiene and of the Codes o f  
Hygienic Practice approved by the Codex Alimentarius 

o Skills in us ing thermometers , potentiometers , 
cameras , magnifying glasses , and other equipment and 
tools used by food inspectors 

o Will ingness  to respond to inquiries from 
indus trialists and managers of food- selling and 
food- serving es tablishments , and to educate food handlers 
and the public at large 

Information , Skills , and Attitudes Needed by Farmers 
and Breeders of Animals 

o Awareness  that food hygiene starts while animals 
are be ing bred 

o Knowledge of and appl ication of sanitary practices 
on farms and breeding premises 

o Awareness of the importance of vaccinating animals , 
sanitary practices for preventing diseases , and problems 
that arise when antibiotics , hormones , and s imilar growth 
promoters are misused 

· 

o Understanding of cleaning and dis infecting 
practices , and motivation to use them routinely 

o Understanding of the need to feed and water animals 
with clean ,  uncontaminated ( e . g . , Salmonella- free ) 
products 
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o Knowledge of the dangers of the accumulation of 
manure , and of the means for its use or disposal 

o Knowledge of when to s top the treatment of animals 
with antibiotics or other drugs before transporting them 
to market 

o Knowledge of the safe appl ication of pestic ides and 
paras iticides 

o Knowledge of the proper methods for transporting 
animals to the market or slaughterhouse 

Information , Skills , and Attitudes Needed 
by Crop and Truck Farmers 

o Unders tanding that only potable water should be 
used to wash and freshen vegetables 

o Awareness  that fertil izers may contain anthrax 
spores ( from bone meal ) and salmonellae , and that it  is 
important to use products free of these pathogens 

o Awareness that harvested grains and other foods 
should be stored in a manner that will protect them from 
rats and birds 

o Unders tanding that human sewage and animal manure 
can contaminate crops grown in soil polluted by them 

o Understanding that fungus may grow and mycotoxins 
may form if grains are not properly s tored , and that 
grains in s torage should be protected from rain , 
flooding , or condensation 

o · Unders tanding that excess ive use of pestic ides on 
fruits and vegetables , particularly at a time too close 
to harvesting , can result in poisoning of consumers 

Information , Skills , and Attitudes Needed 
by Slaughterhouse and Meat Indus try Workers 

o Unders tanding that work mus t be accompl ished under 
adequate sanitary conditions in order to obtain meat and 
meat products that are safe for the consumer 

o Increase awareness  that they are working with food 
products and the health implications of food handl ing 

o Understanding of the consequences of pos s ible 
mistakes in the preparation or dress ing of carcas ses 
( e . g . , that accidental intestinal rupture may lead to 
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dangerous contamination of a carcass by intestinal 
contents ) 

o Understanding and acceptance of the importance of  
personal hygiene and frequent handwashing 

o Knowledge of , unders tanding of the reasons for 
practicing procedures for decontamination of knives , 
other utens ils , and work surfaces 

o Understanding of the importance of low temperatures 
in preserving the quality of meat and keeping it safe 

o Motivation to cooperate with inspectors and 
technicians in maintaining the cleanliness of operations 
and workplaces 

o Recognition of the critical control points in the 
line of process ing 

o Unders tanding and acceptance of the need to inform 
supervisors of any symptoms of disease developed by 
fellow workers or themselves 

o Understanding that they themselves can become 
infected while working on slaughtering operations or 
handling meat and viscera , or as a result of close 
assoc iation with animals , and knowledge of ways of 
avo iding such infection 

Information , Skills , and Attitudes Needed 
by Fisherman and Shellfish Harves ters 

o Awareness of the necessity for cold storage of the 
catch 

o Understanding of the need to use containers 
cons tructed of materials that can be readily cleaned and 
dis infected 

o Unders tanding of the need to use potable water for 
cleaning , conveying , or flushing fish , and the need to 
cool fish in ice made from potable water 

o Unders tanding that fish for process ing mus t be 
treated with the same or greater care than fish sold 
fresh to the public 

o Unders tanding of the hazards assoc iated with 
harvesting shellfish from closed areas , or any area known 
to be subj ect to sewage pollution or sewer outflows 

o Ab ility to ident ify fish known to be toxic when 
they are caught in certain geographic areas 
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o Knowledge of the hazards associated with harvesting 
shel lfish from waters in which red tides have recently 
occurred 

Information , Skills , and Attitudes Needed 
by Managers of Food Process ing Operations 

o Ability to identify critical control points in 
operations 

o Skill in monitoring critical control po ints 
o Understanding of the value of a quality assurance 

program that includes an HACCP component 
o Knowledge of ep idemiologic information about the 

frequency with which the products be ing processed become 
vehicles of FBDs 

o Understanding of the necessity to train and 
adequately supervise staff 

o Knowledge of processes that enhance hazards of the 
foods be ing processed , and of means by which processes 
can be made safe 

o Concern about the safety of workers , procedures to 
reduce stress , and the need to provide res t areas , 
showers , and lockers to enhance morale 

o Unders tanding of the economic advantage of a food 
safety and quali ty control program 

Information , Skills , and Attitudes Needed 
by Workers in Food Process ing Plants 

o Hab itual practice of good personal hygiene and 
hygienic food handl ing techniques 

o Proficiency in performing tasks that ensure the 
proper process ing of foods and that can be used to 
monitor the effectiveness of the process 

o Awareness  of hazards ( foodborne disease and 
spo ilage ) assoc iated with the foods be ing processed , and 
o f  plant operations that affect these hazards 

o Skill in proper procedures for cleaning equipment 
o Unders tanding of the procedures , and the ir 

nece s s i ty ,  for properly process ing foods that are heated , 
dried , cured , frozen , or fermented ,  so that safe produc ts 
result 
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o Understanding of the need to report to  supervisors 
upon the appearance of diarrhea , infected lesions , a sore 
throat , j aundice , or other s igns or symptoms of illnesses  
that might be foodborne 

o Skills in monitoring appropriate critical control 
po ints of operations 

Information , Skills , and Attitudes Needed 
by Personnel Respons ible for Transportation of Food 

o Awarenes s  of the catastrophes that may occur if 
adequate safeguards are not taken 

o Knowledge of correct practices for cleaning and 
dis infecting vehicles , especially those parts that come 
into contact with the products transported 

o Awareness  of the need to avoid cross contamination 
between raw and processed foods , and of the danger to 
foods from toxic materials ( e . g . , pesticide s )  that may 
have been transported previously in the same vehicle 

o Knowledge of the time and temperatures necessary to 
conserve the foods be ing transported 

Information , Skills , and Attitudes Needed 
by Managers of Food Service Operations 

o Knowledge of critical control po ints for 
potentially hazardous foods be ing prepared and s tored 

o Awarenes s  that health authorities can ass is t  in 
reduc ing some health - related hazards and in solving 
sanitation problems 

o Knowledge of the time and temperature exposures of 
foods that will kill vegetative forms of foodborne 
pathogens in the food preparations be ing supervised 

o Knowledge of procedures for effectively holding 
foods to prevent multipl ication of foodborne pathogens or 
spo ilage organisms to the point where they cause illness 
or spo i lage 

o Unders tanding of the need to train and adequately 
supervise s taff 

o Knowledge of procedures for properly cleaning food 
service equipment and maintaining cleaning schedules 

o Awareness  of the dangers of cross contamination 
from raw to cooked foods . 
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Information , Skills , and Attitudes Needed 
by Food Service Workers 

o Unders tanding of the danger of cross contamination 
from raw to cooked foods , of the need to wash hands after 
touching raw food , and of the need to thoroughly clean 
equipment surfaces that have touched raw foods 

o Understanding of the principles of heat treatment , 
hot -holding , rapid cooling , and cold s torage as they 
app ly to the des truction of microorganisms and the 
inhib ition to microbial growth 

o Understanding of the bas ic concepts of 
microb iology , and of how pathogens and spoilage organisms 
spread and multiply 

o Understanding of the need to report to supervisors 
the appearance of diarrhea , infected les ions , a sore 
throat , j aundice , or other signs and symptoms of illness  
that might be foodborne 

o Knowledge of procedures for properly cleaning and 
dis infecting utens ils and equipment in order to remove 
food res idues that may contaminate the next batch of food 
processed 

o Understanding of the necessity of and procedures 
for cleaning and sanitiz ing cleaning cloths , mops , and 
buckets 

o Skill  in applying appropriate and practical 
procedures for monitoring the safety of foods be ing 
prepared , cooked , or s tored 

Information , Skills , and Attitudes Needed 
by the General Pub l ic 

o Awarenes s  that raw foods ( e . g . , meat , poultry , 
fish , eggshells , rice ) carry pathogens when they enter 
ki tchens 

o Awarenes s  that by handling foods that are 
contaminated , organisms can pass to hands and then to 
other foods that are subsequently touched 

o Awareness  that some organisms can be transmitted 
from raw foods of animal origin to knives , cutting 
boards , bowls , and pans as well as to other foods 

o Awareness that cloths , sponges , and brushes used to 
clean food-preparation surfaces can trans fer organisms 
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from raw foods to equipment and surfaces that will be 
needed for cooked foods 

o Awareness  that everyone can contaminate foods 
(particularly cooked foods ) when the foods are handled 
during s l ic ing , grating , cutting , or mixing 

o Awarenes s  that raw foods of animal origin and 
leftover chilled foods must be heated to sufficiently 
high temperatures for sufficiently long periods to kil l  
vegetative forms of pathogens 

o Awareness  that leaving foods in ovens at low 
temperatures ,  at room temperature , or in large containers 
in refrigerators will  allow bacteria to multiply to large 
numbers 

o Awareness that improper process ing ( e . g . , heating) 
of canned foods , improper fermentation , inadequate 
concentration of curing salts , or inadequate time for 
curing have resulted in outbreaks of botulism ,  and 
knowledge of procedures to prevent these problems 

o Skill  in the practical monitoring of the safety of 
foods being prepared , processed , or stored 
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TASK FORCE ON 

Education and Training 

REPORT AND RECOMMENDATIONS 

The Conference paper • Problems and Needs in Training 
and Education in Food Protection in Latin America and the 
Caribbean• by Fernando Quevedo contains a series of 
excel lent spec ific observations and recommendations . The 
Task Force on Education and Training fully endorses these 
recommendations and urges the ir implementation . However , 
spec ific mechanisms need to be developed for this purpose . 

An integrated program in food protection and safety 
requires in turn a very s trong and active program of 
education and training . Although education and training 
activities are ongo ing at the present time in almost all 
countries in Latin America and the Caribbean , their 
frequency , intens ity ,  and focus vary among countries . No 
food protection initiatives can be successful unless the 
commitment to education and training is effective and 
sus tained . 

Education and training programs in food protection and 
safety must be des igned to increase knowledge and 
competence in several areas . These are food microb iology 
and hygiene , the prevention of foodborne disease 
(microbial , paras itic , chemical , and viral ) , good food 
manufacturing practices , and good food handl ing 
techniques . 

272  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

F o o d  P r o t e c t i o n  i n  t h e  A m e r i c a s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 9 1 2

http://www.nap.edu/catalog.php?record_id=18912


2 7 3  

TARGET GROUPS 

Education and training programs in food protection and 
safe ty must be directed to various target groups involved 
with foods within the specific activities in the food 
sys tem . These groups include those assoc iated with plant 
and animal food production , including bas ic s taples ; 
those  whose respons ib ility is the s torage , 
transportation , and marketing of foods ; those involved in 
process ing and packaging ; those whose interes t  is  in 
legis lation , surveillance , and quality control ; and other 
government offic ials concerned with food protection and 
s afety . But target groups also include the public at 
large and consumers in particular - - i . e . , all individuals  
involved in every aspect of the food system from 
production to consumption . The education and training 
task is obviously very large and difficult , and will 
require an aggress ive and continued program of spec ific 
act i ons supported by adequate economic and human 
resources . 

A more detailed list  of target groups would include : 

o food policymakers : government officials , food 
legislators , lawyers , cus toms officials , other 
adminis trative profess ionals 

o farmers and agronomists 
o food inspectors : inspectors of slaughterhouses and 

meat and poultry process ing plants (veterinarians , 
technicians ) ,  inspectors of other food process ing plants 
(profess ionals , technicians ) ,  inspectors of 
food- dispens ing and serving establishments (markets , 
s tores , res taurants , group kitchens , and street vendors ) 

o food indus try workers in large firms , small and 
medium- s ized firms , retail stores , transportation 
c ompanies ,  res taurants and institutional food services ,  
food equipment manufacturing , street vending 

o laboratory analysts : microbiological and 
paras itological analysts (profess ionals , technic ians ) ;  
spe c ial ists in analyz ing pesticides , mycotoxins , heavy 
metals , anabolics and other hormones , medication for 
animals ,  antibiotics , and additives ; food microscopists ; 
ins trument repair technicians 

o ep idemiologists : professional persons in 
epidemiologic investigations and in the control , 
surve il lance , and prevention of foodborne disease 
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o teachers : primary and secondary school teachers , 
univers ity lecturers and instructors 

o media profess ionals : televis ion ,  radio , and 
newspaper professionals (writers , directors , producers , 
reporters ) 

o consumers : the general public - - children and adults . 

Other important groups that should receive training 
and continuing education are those that deal with food 
protection in disasters and emergencies and those 
involved with teaching the trainers .  

Education and training programs adapted to the subj ect 
area of interest and to the specific target group can not 
only be effective in improving the knowledge and 
competence in the field but also can be a s ignificant 
factor in reducing the prevalence of foodborne diseases . 
They can also be a s trong force for sustained 
implementation of legislation , food laws , and quality 
control programs . 

PURPOSE AND REQUIREMENTS 

The task force recognizes that before meaningful 
education and training programs are des igned , developed , 
and implemented ,  a thorough audience analys is and needs 
assessment must be undertaken . Careful cons ideration 
mus t be given to many factors , including the purpose and 
specific obj ectives of the training activity (behavior 
that needs to be modified , motivation techniques to be 
used) , and the nature of the audience (educational 
background , previous training , experience , cultural 
or ientation , and interest  and motivation concerning the 
subj ect ) . Further factors to be cons idered include the 
nature of the material be ing taught (whether it is 
sc ientific , technical , nontechnical , or 
consumer - oriented) , the training methods to be used 
( lectures , group discuss ions , case s tudies , role -playing 
s i tuations , self- instruction , including programmed 
ins truction and home study , computer - assisted 
instruction , and mass  media , such as radio , newspapers , 
books , and magaz ines) , and the availability of 
audiovisual aids ( s l ides , filmstrips , films , videotapes , 
broadcas t and satellite televis ion) . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


275  

The time and frequency of training activity , and the 
length of training sess ions , are also important 
cons iderations , as are the availability of training 
fac i l ities , the availabil ity of financial resources ,  and 
the interest , enthus iasm , and abilities of the trainers . 
There is  also a need to evaluate training programs to 
determine their effectiveness , to determine future 
training needs , and to assess the requirements for 
cont inuing education efforts . 

The task force recognizes that in order to improve the 
chances  of dealing successfully with the complex 
constraints on the development of food protection 
training programs in the region , there is a need for a 
monetary commitment by international agenc ies , and for 
commitment and s trong support by the government and food 
profess ionals in each country in the Region . A final 
requirement is that all channels of communication be used 
to provide information to facilitate the development of 
good- qual ity and effective food protection education and 
training programs . With the above target groups and 
requirements in mind , the task force has drawn up a l i s t  
of  proposed actions that embody i t s  recommendations . 

PROPOSED ACTIONS 

The great need in Latin American and Caribbean 
countries for food protection and safety , and the lack of 
communication among interes ted groups in the various 
countries fac ing s imilar problems , sugges t  that education 
and training efforts in food protect ion and safety should 
incorporate the following ten actions : 

1 .  convening of a yearly or biannual conference at 
the hemisphere level for the purposes of presenting 
research reports and information to promote and develop 
human resources and disseminate knowledge , conducting 
sympos ia on spec ific areas of  food protection and safety , 
and offering short and specific courses for continued 
e ducation in food protection and safety ; 

2 . establ ishing cooperative clearinghouses for the 
c o l lection and exchange of all kinds of educational and 
training materials ; 
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3 .  publishing research reports pertinent to food 
protection and safety in j ournals that are recognized and 
widely distributed in Latin American and Caribbean 
countries , and when appropriate , adapting such reports 
and other relevant materials for use in the different 
national education and training programs ; 

4 .  distributing more widely to national laboratories 
and institutions , and us ing in training and education 
programs , the many research reports , laboratory findings , 
publ ications of international agencies and organizations , 
and other information on food protection and safety that 
are not generally available in the Americas ; 

5 .  publishing a food protection and safety training 
newsletter at the technical level as a means of  
developing links among groups interested in the problem ; 

6 .  utilizing the Society of Food Microbiology 
Special ists ( SELMA) of the Latin American Association of 
Food Microbiologists to disseminate information on 
necessary measures for protecting food agains t microbial 
contamination , and call ing upon SELMA to develop specific 
training materials for use in the hemisphere ; 

7 .  exploring and evaluating , by training 
professionals , the use of modern communication 
technologies in food protection and safety training 
programs ; 

8 .  in order to assure that every country has a 
nucleus of expertise , urging the World Health 
Organization , the Food and Agriculture Organization , and 
United Nat ions Univers ity to coordinate the ir activities 
and include within the ir programs support for regional 
courses and other training opportunities in different 
aspects of food protection and safety ( such support 
should include ass istance with fellowships , training 
materials , and trainers , and it should be noted that the 
contributions of the International Trade Center would 
also be valuable in this regard , as would b ilateral 
ass is tance in training) ; 

9 .  urging the United Nations Univers ity to give 
priority to interdiscipl inary food protection and safety 
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s tudents from Latin Amer ica and the Caribbean i n  its 
ptogram of fellowships for advanced training ; and 

10 . s trongly promoting adequate compensation and 
attractive work conditions for food protection and safety 
profess ionals in order to avoid the loss of expertise to 
other activities . 
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Computer Possibilities in 
Food Protection and Nutrient Composition: 

Similarities and Contrasts 

JOHN C. KLENSIN 

SYSTEM STATUS OF NUTRIENT COMPOSITION DATA 

Many computer systems have now been written to s tore , 
retrieve , and manipulate data about the nutrient 
compos ition of foods . Few of them are able to deal 
effectively with the interchange of data between regions 
or countries with radically different eating s tyles . But 
the mos t  serious problems encountered in us ing these 
systems concern overspecial ization to meet the needs of 
particular ins tallations . In some institutions , food 
compos ition and dietary analys is systems are be ing 
redeveloped and reimplemented for the second and third 
time . In a few cases , these changes are occurring 
because of perce ived inadequacies in older vers ions . In 
mos t ,  the s timulus is a des ire to make more use of 
desktop computers , rather than the larger , shared 
machines for which previous systems were developed . 

Whatever the impulse for second and third generation 
implementations , one of the effects is  that the newer 
systems reflec t - - and respond to - - the perce ived 
inadequac ies of the ir predecessors . I f  the earlier 
sys tem was seen as having a particular problem , the 
successor usually has that problem fixed . However , many 
perceived inadequacies are very local and specific to the 
institutions develop ing or us ing the programs : 
difficulties with particular data be ing cons idered , 
particular questions being asked , particular habits of 
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programmers or  users . Another set  of institutions , with 
different idiosyncracies , might not perce ive the same 
problems . This can result in highly developed systems 
becoming very spec ific to the needs of a s ingle 
institution . S ince a given food composition or nutrient 
analys is system is typically used only by a s ingle 
ins tallation or small number of installations , however , 
such local adaptation is appropriate , even though it 
makes the programs less useful for other installations . 

These programs obviously do not operate completely in 
isolation . While the capabilities that they make 
available , and the way in which those capabil ities are 
made available ( the user interface s ) , differ from program 
to program , the data be ing used tend to be quite s imilar 
from institution to institution . At leas t within a given 
small part of the world , the foods are much the same , the 
compos itions of those foods are broadly much the same , 
and mos t  systems contain the same values from the same 
pub l i shed tables .  One result of all of this is that the 
issues of national and international interest  aris ing out 
of these data systems have to do primarily with data 
interchange - -how data should be organized in national or 
regional repos itories and made available to distributed 
and individualized sys tems . 

Even data interchange is likely to be an infrequent 
event as far as any given system is concerned . S ince new 
food tables are not often issued , the data do not change 
frequently . Even when new data must be obtained and 
integrated into an existing system- -whether those data 
originate from new measurements in a country of long- term 
interest  or from a new set of interests - - there are likely 
to be periods of many weeks or months in which to obtain 
and convert the data for the local sys tem . With so much 
t ime available , data communications technologies are not 
important , s ince the use of cards or tapes and the pos tal 
sys tem is usually quite practical . 

The data themselves are usually fairly long term . 
They are chosen , and put into food compos ition tables , to 
be representative values for the foods encountered in a 
particular country or other area over some time . There 
is rarely , if ever , a need to unders tand or tabulate the 
composition of the grain aboard a particular ship , or the 
watermelons from a particular state in a particular 
year . Indeed , one of the more important efforts now 
under way in the use of nutrient compos ition data is the 
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refinement of  sampling procedure s - - refinements des igned 
to el iminate sens itivities in the data that result from 
exactly such specific measurements .  

THE JOINT PROBLEM 

The apparent information systems needs in the fields 
of food protection and nutrient composition do overlap in 
several s ignificant ways . Perhaps the most  important of 
these  has to do with what we have come to call 
" terminology . • Terminology involves the whole series of 
questions that , in combination , determine how we should 
name or classify foods so that people from separate 
countries ( or different groups within a country) , when 
carrying on a discus s ion , can know that they are talking 
about the same products . In discuss ions of nutr ient 
compos ition data and , I presume , food safety data , 
terminological difficulties become espec ially acute when 
a given name is used to describe quite different foods or 
rec ipes in different places . 

So far , the International Network of Food Data Systems 
( INFOODS ) investigations as well as one interpretation of 
the longer experience with animal feeds in the 
International Feed Compos ition ( INFIC )  system , indicate 
that there are no easy solutions to the terminology 
problem . I t  is  probably impossible to reach agreement on 
a naming scheme that will uniquely identify particular 
foods for all purposes , if for no other reason than that 
specific purposes determine when two samples are , or are 
not , the same food . It appears that a standardized 
sys tem of clas s ification and description is the mos t  that 
is both poss ible and worthwhile . 

SPECIAL PROBLEMS IN APPLYING COMPUTERS TO FOOD PROTECTION 

Computer sys tems des ign for food protection , if  
computers are needed in this area at  all , depends 
critically on what experts in the field conclude is 
needed . It  is not only premature to discuss 
computers and computing before those needs and the 
assoc iated priorities are decided upon , it is dangerous . 
( See discuss ion under • systems Cons iderations in the 
Des ign of INFOODS " later in this chapter . )  The 
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development of computer -based systems , once started , 
tends to acquire a momentum of its own that dominates 
cons iderations of both requirements and users unless 
those requirements are well established before the 
computer development begins . No computer or data base 
expert - - even one having extens ive experience with 
nutrient compos ition data bases - - understands nearly as 
much about the requirements for food protection 
information as people whose maj or professional 
involvement has been in the food protection area . Unl ike 
the s i tuation a dozen or more years ago , computer and 
communications technology today exists for doing almost 
anything that would make sc ientific or administrative 
sens e . Even though some technological options may be 
much more expens ive than others , the best s trategy is 
almo s t  certainly to determine what is required , without 
making assumptions about feas ibility or costs , then to 
bring in the technical people and make adj ustments as 
neede d .  

A t  the same time , it seems fairly obvious t o  someone 
not famil iar with the food safety field that there are 
s ome issues that should be studied very carefully in 
determining what the needs are . For example , if there 
are concerns about keeping track of contaminated foods 
moving between countries , agreements about how to 
identi fy ships and airplanes may be as important as 
agreements about how to identify foods . Even more 
important is the question of how the required information 
should get from one country to another , for in this case 
( unl ike that involving nutrient compos ition systems ) 
there is not the luxury of be ing able to wait several 
weeks for information to arrive . 

Electronic communications tend to pose more difficult 
problems , and problems that take longer to solve , than 
c omputers and data bases . Whatever the problems with 
e l e c trical power , air conditioning , operations , and so 
forth , a computer ultimately needs only to be placed in 
an appropriate location , plugged in , and turned on . 
Electronic communications - -whether by telephone or Telex 
be tween people or by network or dedicated line or channel 
be tween computers - - require that the needed l ines , cables , 
o r  s atellite channels be laid or arranged for , and that 
they operate with an adequate degree of rel iability .  
Mee ting these requirements can take a great deal of 
t ime . Consequently , it is important that communication 
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needs be assessed in some detail , that adequate technical 
advice be obtained , and that efforts are made to ensure 
that arrangements are made in a timely fashion . 

S imilarly , while it  is pos s ible to maintain multip l e  
cop ies of a data base o n  foods - - for use i n  different 
countries , for example - - and to keep those copies 
s imultaneously updated every time a ship leaves port 
(us ing technology developed for , e . g . , airl ine 
reservation systems ) , to do so is a very complex and 
usually costly undertaking . Such a system should be 
des igned and built  only if it  is really needed , and 
should not be cons idered if  an alternative , such as a 
reliable Telex network for broadcasting specific 
warnings , would suffice . In this regard it is worth 
s tress ing that until there is the best poss ible 
understanding of what is  needed from a public health 
standpoint , there are advantages to avoiding computer 
vendors and experts who , out of self- interest  and 
artistic preference , very much l ike to sell or build 
complex and distributed computer systems and networks . 

SUMMARY OF GENERAL CONSIDERATIONS 

At this time it is premature to discuss details , or 
even broad outlines , of computer systems for food 
protection within the Pan American health community . 
Such discuss ions tend to divert attention from important 
issues , such as what is really required , by whom , and how 
rapidly , in order to maximize public health benefits . 
The information system questions that are likely to be 
most  important in the medium term are assoc iated not with 
data storage and process ing , but with the adequate , 
reliable , and smooth communication of information and 
warnings be tween countries . While the need to determine 
actual requirements is the same in the data 
communications area as in data storage and computation , 
the lead times and range of available alternatives of  the 
former argue strongly for early decisionmaking and the 
early involvement of experts from that field . 
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SYSTEMS CONSIDERATIONS I N  THE DESIGN O F  INFOODS 

The International Network of Food Data Sys tems 
( INFOODS ) was organized in 1982  as a global collaborative 
of people and organizations interes ted in working toward 
improving the amount , qual ity , and availability of food 
compos ition data . Currently it is focus ing on the 
deve lopment of s tandards and guidel ines for ( 1 )  the 
terminologies and nomenclatures used in describing foods 
and food components ,  ( 2 )  the gathering of food 
composi tion data , including sampl ing , assaying , and 
reporting procedures , and ( 3 )  the storage and interchange 
of food compos ition data . 

INFOODS is  coordinated by a small secretariat , based 
at the Mas sachusetts Institute of Technology ,  which has 
respons ib ility for initiation , coordination , and 
administration of international task forces  to work on 
spec ific problems . In addition , this secretariat serves 
as a resource for , and clearing house for information 
about , food compos i t ion activities around the world . 
INFOODS works with , and is organiz ing where necessary , 
regional groups throughout the world . These provide 
information and ass i s tance for food composition work in 
the ir geographic areas . INFOODS presently is funded 
primarily by the U . S .  Government and is adminis tratively 
supported by the United Nations Univers ity . Following is 
a discuss ion of the special systems cons iderations that 
have arisen during the des ign and development of INFOODS . 

I t  is  generally assumed that the maj or product of 
INFOODS will be one or two integrated computer sys tems 
for nutrient and nutritional data . In terms of both 
technical problems and the requirements of different 
groups of users , that goal presents serious challenges . 
I t  is  useful to review those challenges and the reasons 
why a different strategy may be in order . 

Technical problems and user requirements may be seen 
as challenges because they involve questions for which we 
don ' t  know the answers , as well  as several for which , at 
thi s  point , we probably do . The val idity of our be lief 
in the answers we have depends on whether certain 
analogies hold between sys tems for management , recording , 
and analys is of nutrition data and those for other types 
of data- - espec ially s tatis tical and soc ial measurement 
data - - and the sc ient ific application of them . In 
addi tion , a recurring theme in sys tems des ign is that 
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large systems usually involve complex choices for which 
there are few • correct• answers . Instead , there are many 
trade - offs in which the needs and preferences of one 
group are optimized at the expense of others . Making 
these choices explicitly and with an understanding of 
the ir implications , and remembering far into the future 
the reasons for the options chosen , tends to promote 
better systems - - systems that are both more internally 
cons is tent and cons istent with the ir avowed goals . The 
inevitable other s ide of making explicit cho ices that are 
remembered is that as time passes , some of the decis ions 
will turn out to have been wrong . As a result , one of 
the maj or challenges - - almost a metachallenge - - is 
des igning for damage containment to ensure that a few 
wrong decis ions do not result in the total uselessness of 
the system or the need to rebuild it from scratch . An 
understanding of how the wrong decis ions were reached 
contributes to containment of damage . 

One of the questions that is not important is  that of 
•personal • versus • large• computers as ends in 
themselves . There can be spec ific reasons for choos ing 
smallish machines - - cost , space , even the psychological 
advantage of being able to pull the thing ' s  plug if  it 
behaves offens ively ; and there are also some reasons for 
choos ing large ones ( or complexes of small ones ) - 
economies of scale , the ability to retain large data 
bases of foods or consumption histories , convenient 
sharing of information among scientists . But in 
discuss ing the reasons for choos ing a machine , we should 
not get involved in debate about the relative merits of 
small and large computers . I t  is especially important to 
avoid that debate because the use of some mixed 
strategies ,  in which different equipment is used for 
different operations , may be the best  overall strategy 
given the present state of the art . 

Before discuss ing the issues , challenges , and problems 
involved in trying to construct integrated systems , the 
question of why such sys tems should interest  anyone 
should be cons idered . Small nonintegrated systems have 
several advantages .  They are typically cheaper to build 
and eas ier to maintain , and they do not require large 
team efforts over a long period . Perhaps as important is 
one of the maj or discoveries of the microcomputer 
revolution- - that cons iderable • friendl iness•  is a 
characteris tic of machines that are not very capable . 
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When capability is limited , i t  becomes pos s ible to  list  
all  the commands , to  l ist all  the options , and to  provide 
clear error messages that identify all choices . In other 
words , a message such as "No , you cannot type that 
answer , you must  use one of the following three"  is a 
reasonable and poss ible option . I t  is  neither reasonable 
nor poss ible if there are tens of options to a particular 
command . Nor is it feas ible to respond to an inquiry 
about what a command is called by listing all commands 
when there are several hundred from which to choose .  The 
l imited environments of small and unintegrated systems 
also tend to make them comparatively easy to document . 

In this paper , large - scale systems are assumed to be 
groups of programs that provide a more - or - less common 
face to users , that permit free movement of data and 
intermediate results between different commands or other 
program components and analyses , and that let the user 
determine the order and content of both analyses and 
display formats . Such assumptions make the large - scale 
sys tem a different type of obj ect , rather than j ust  a 
larger one , from most  traditional program packages or 
packaged programs . 

I f  one can figure out what is to be done with the data 
and what analytic and access ing capabilities are needed , 
it is  often eas ily poss ible to design a collection of 
separate programs - - several medium- s ized programs or 
small - scale sys tems - - for quite different purposes and 
users , and with different interfaces , to operate from a 
s ingle data base . In terms of the complexities of 
getting the data base des ign right , that type of 
arrangement raises the same issue s  as the large - scale 
sys tem , but is  much eas ier from a software design 
s tandpoint . And the individual programs may be much 
e as ier to get onto a small machine than a complete 
l arge - scale system would be . So that is one of the 
alternatives to be cons idered . 

A potential advantage of large systems is  that they 
should be able to provide a user more flexibility .  At 
the ir best , they contain a wider resource base - -more 
tools that can be applied- - for most  situat ions . I f  
des igned well ,  they should have a longer life expectancy 
than smaller sys tems because they can be extended more 
and can be used in more innovative and creat ive ways , 
including ways not antic ipated by the ir designers . 
Larger sys tems can support a wider variety of models and 
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analyses and , consequently , permit comparisons among 
techniques . Such additional analytic capabil ities are 
usually supplemented by facilities for handling large or  
complex data sets that are beyond the capabilities of  a 
smaller system . 

Mos t  of the issues raised in this paper apply to 
smaller systems as well as larger ones , but become much 
more important as systems become larger . The would-be 
developers of a large system must cons ider these issues 
in the early des ign s tages to avoid severe problems later 
on . The maj or challenges are eas ily stated : planning 
and des igning what the system is to do and how to 
implement it and then testing those ideas . Also 
essential , although seemingly obvious , is that resource s  
adequate t o  the task b e  available not only a t  the 
beginning but also over a long enough span to do the 
entire j ob .  The bes t  long- term s trategies , which tend to 
focus on the building of tools and prototypes and the 
conduct of experiments before a final commitment is made 
to a strategy , tend to be poor short - term ones from the 
s tandpoint of sponsors or agencies looking for results . 
The fear of ending up with only a prototype when the 
resources run out has prevented many prototypes  from 
be ing built , and as a result , many problems have occurred 
in production that would have been eas ily identified and 
el iminated in prototype experiments . The resource issue 
will not be addressed here , except to note that tasks 
usually take much longer and cost much more than expected . 

I t  is  also worth noting that a very large fraction of 
the time and cost overruns in computer - system building 
and programming can be attributed to lack of clarity 
about what the goals are , what users are to be served , 
and what facilities are to be incorporated . Clear 
thinking , careful analys is of user requirements and 
constraints imposed by the users ( as distinct from ones 
imposed by real or imagined technical cons iderations ) and 
careful des ign cons istent with that thinking and analysis 
are usually richly rewarded , and the failure to perform 
such thinking and analys is is equally richly punished . 

Staff Turnover and System Growth 

The planning of large systems requires cons ideration 
of a future in which most of the members of the 
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development group will  change by the time the system is  
in active and productive use . By the time the system is 
ready for demonstration , much of the development s taff 
wil l  have departed , although the des igners may well still  
b e  around . This implies that careful attention must be  
paid to how additions and modifications to  the system 
will be made and how the sys tem will be extended in the 
future e i ther by the users or the design group . For the 
typical system design ,  there are benefits from building 
spec ial tools to aid in system construction ,  integration , 
and tes ting . I t  is often useful to expend some effort to 
define and del imit the framework of the proposed 
sys tem- - its boundaries , fundamental s tructure , and 
relationship to the outs ide world . How much time and 
e ffort can and should be spent in these areas becomes 
another critical choice . This  choice is complicated by 
the knowledge that what is appropriate for a central 
staff to do in develop ing a sys tem may not be appropriate 
for a staff later on (especially one that is  
adminis tratively or geographically disbursed) and may not 
be appropriate when users try to create their own 
extens ions . 

Documentation 

The question of how to document a large sys tem is  a 
key one that should be addres sed early and as part of the 
planning of the code and user interfaces .  One approach 
is  to provide comprehens ive documentation ; but 
comprehens ive documentation may run into thousands of 
pages as the sys tem grows (NAG , 1983 ) . Such volume will 
almos t certainly lead to complaints about s ize and bulk , 
comments about needing wagons rather than b inders , and 
requests that everything be distilled onto cards that can 
be  put into pockets and purses . Standards about 
information to be included in documentation- -
algorithms (Berk and Francis , 1978 ; Muller , 1978 ; Franc is 
e t  al . ,  19 7 5 ) , error messages , and the l ike as well  as 
s ampl ing information and methods of analys is - -make such 
volume inevitable ; a mere 4 pages of description on each 
of 500 commands leads to 2 , 000 pages of documentation . 
On the other hand , documenting a large sys tem as if  it 
were a small one , adopting pocket cards or brief on- l ine 
files as the only form of documentation , or in some other 
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way trying to keep the total under 100 pages will cause 
user frustration or worse . These are questions that do 
not have clear answers , but making choices early and 
clearly and remembering the reasons for the decis ions 
that are made can help . At t�e same time , these  
dec is ions , like others discussed throughout this paper ,  
should be made in a way that minimizes the damage if the 
world appears differently at some time in the future . 

Selection of Environmental and Bas ic Tools 

Almost  any appl ications system that one might build 
today will exist in some environment over which the 
system developers do not have complete control . The days 
of writing codes in absolute binary and keying them in 
from the front panels of machines have departed , some 
recent excesses in the microcomputer community 
notwithstanding . Potentially , this means that choices 
must be made about what environment will  be established 
to develop and operate the system- - choices about 
hardware , operating systems , and languages .  In many 
cases , the pos s ible choices are so constrained by 
c ircumstances as to be trivial or nonexistent . Worse , 
the constraints often arise from c ircumstances that have 
nothing to do with the requirements or the intentions of 
the new integrated sys tem , and will often lead to cho ices 
that prove grossly unacceptable . The two sections that 
follow are provided for the reader who has the luxury of 
making cho ices ; for the reader who does not ,  these 
sections may be helpful in antic ipating problems where 
cho ices are more cons trained . 

Selection of Operating Systems 

In an ideal world , the operating system chosen for any 
applications system is one that is smart , flexible , and 
state - of- the - art , and that operates on powerful , 
inexpens ive , widely available hardware . In addition , the 
operating system must be utterly s table , so that 
appl ications development does not involve aiming at a 
moving target . These attributes almost never exist in 
comb ination . Advanced and s tate - of- the - art systems are 
typically kept that way by continual revis ion or frequent 
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releases . Each revis ion will  " improve" the environment 
in ways that more or less s ignificantly undermine 
exis ting work . Appl ications system developers can gain 
control over such changes by develop ing and maintaining 
the ir own operating systems , but the price for doing so 
is usually too high . Systems should be selected to reach 
a reasonable balance between sophistication and modernity 
on the one hand and stability on the other . Once the 
selections are made , software des ign criteria should 
include the ability to keep the stable interface that 
end- users will ins ist upon ; for once they get used to a 
sys tem that is even moderately satisfactory , they are 
likely to s trongly prefer it to any other , even those 
that are obj ectively better (whatever is meant by 
• obj ectively" ) .  It will be expected that s tab i l ity will 
be preserved even when the supporting operating system i s  
changed .  

Selection o f  Programming Language 

The selection of a programming language ( or a set of 
languages )  usually follows that of an operating system . 
While there have been cases in which an operating system 
was chosen because it supported a particular language , 
such cases are rare . All things be ing equal , systems 
that can be built entirely in a s ingle language are much 
eas ier to cope with than those that require two or 
three . I f  nothing else , use of a s ingle language makes 
the management task eas ier , s ince few programmers are 
equally comfortable and efficient in several languages at 
the same time ; j ust  as with natural languages ,  it  is 
di fficult to " think" in more than one language 
concurrently , regardless of what one can manage at 
separate times or in different places . 

Unfortunately , from the language standpo int , operating 
sys tem requirements involve procedures for data entry and 
recording , for locating and aggregating data , and for 
do ing s tatistical computations on surveys and 
constructing food tables . Historically , almost all good 
software for screen management and data entry support has 
been created in or for COBOL or PL/I . By contrast ,  
almo s t  all the research and development work in numerical 
algorithms has been done in FORTRAN and ALGOL- 60 . While 
FORTRAN and ALGOL are quite suitable for computational 
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codes , they are not suitable for systems work unles s  
machine dependencies , assembly language subroutines , and 
other forms of idiosyncratic and incomprehens ible code 
are introduced . COBOL is terrible for systems work and 
not much better for numerica� computation . The languages 
that are very good for systems work tend to be poor or 
untested , or both , for serious computational work . While 
there are two poss ible exceptions , both are very large 
and complex as languages go , and there are allegations 
that they are very clumsy and hard to learn ; furthermore , 
they tend not to appear very often (at least in complete 
form) in microcomputer implementations . The 
alternative - -writing in assembly languages rather than 
relatively high- level ones - - leads to nothing but trouble , 
and should not be seriously cons idered in building a 
large system with a long life expectancy . 2 

User Interface 

The user interface for a system includes not only how 
users will  communicate with the sys tem but also how the 
sys tem will  communicate with users in normal and error 
s ituations and how output will be formatted and 
presented . There are many opinions about each of these 
issues , and none is completely correct for all 
audiences . Every user interface decis ion is 
problematic . This paper cannot hope to provide a 
complete discuss ion of the issues ; the examples that 
fol low are intended to convey the flavor and difficulty 
of the challenge . 

I f  a s ingle user - level language is chosen and imbedded 
in the system , the choice must be correct for all present 
and- - as important - - future audiences . Interfaces that 
adapt automatically to the characteristics of individual 
users and the ir growing knowledge of the system are a 
maj or research area today . Where such adaptation is  
poss ible , it complicates documentation in two ways : for 
the users themselves and for those who are expected to 
understand the process ing and analysis activities of  
others . I f  one can des ign language for the system around 
the particular needs of the users to be served , be they 
the builders of food tables , ep idemiologists , or hospital 
dietitians , much convenience may be gained for the users , 
and the ir learning and use of the sys tem may be expedited . 
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At  the same time , such language des ign may require a 
great deal of learning on the part of users with o ther 
backgrounds or interests . 

I f ,  instead , the needs of several different types of 
users are to be supported , the system will end up with 
mult iple languages and interfaces and all of the 
incons istency and unpredictability to which that leads . 
S ince large , diverse systems attract people with diverse 
needs and backgrounds , there are no easy solutions - -but 
thi s  may be another argument for not building such 
sys tems at all . 

One popular solution , at least hypothetically , is  to 
try to use a natural language , such as Engl ish , as the 
means of instructing the system . Because of advances in 
the technology in the last few years , this is probably a 
feas ible option , although it  entails cons iderable 
di fficulty in des ign and implementation . S ignificant 
di fficulties are presented by the degree to which natural 
languages lack compactness of form and absolute c larity , 
which is  why mathematical and other symbolic notation is  
used in  s tatistical work . One of the greatest 
difficulties in us ing natural languages is getting people 
to  understand them unambiguous ly . 

All the preceding comments on user interface apply to 
p ic ture languages ,  pointing languages ,  and even 
shouting - at - the - computer languages j ust  as much as they 
app ly to typed commands . One can either optimize for a 
p ar ticular group of users and leave everyone else 
s omewhat inconvenienced and unhappy , or one can try to 
find compromises somewhere . 

The actual mode of  communication between user and 
sys tem is almost a separate issue from that of  the 
language used in the communication process ,  although some 
choices in this area can cons train , or remove constraints 
from , language choices . User - oriented menus , help 
systems , command completion systems , and 
que s tion- answering are good cho ices for the novice ; it  
has been argued elsewhere (Klens in , 19 8 1 )  that they have 
a tendency to become seriously defective for regular and 
experienced users . Many of the most  interesting and 
s ophisticated of the less traditional approaches to 
h�an- computer interfaces rely on specialized hardware 
tha t  may prevent the ir application in many specific 
implementations . 
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One useful alternative t o  a single , firm choice of  
interface is to  design w agentw facil ities so that the 
system can eas ily support programs - -both system- and 
user - provided- - that run other programs on behalf of the 
user . Agents may be useful for supporting alternative 
command formats and presentations , default arrangements , 
and a choice of interfaces such as menus or 
ques tion- asking . They are also a convenient framework 
for sys tem extens ion facilities for use by the relatively 
casual user (Dawson and Klens in , 1980) , and they appear 
to be well suited for building sys tems analogous to 
expert or assistant ones . By contrast ,  while they can be 
used to provide conversational or menu- driven 
environments ,  or those that require screen inputs , they 
tend not to work well  or to be difficult to support when 
the underlying environment has any of those 
characteristics . These drawbacks impose some maj or 
constraints on sys tem organization . 

The difficulties and choices found in user 
communication with the system are paralleled in system 
communication with the user and with output presentation .  
The des ign of all formats around a 24 x 80 character 
display can be a severe limitation , especially for p lots 
and graphics . Vorse yet in this day of stress on 
interaction is the des ign of output for the l ine printer , 
with its headers and footers and its long and wide pages 
at low resolution . At the same time , there are still  
many analysts who prefer working with p iles of paper to 
s itting at terminals ;  articles and food tables wil l  
probably b e  published and used on paper for a long time 
to come . Des igns that depend on high - resolution graphics 
devices will exclude the many users who will  be unable to 
pay the price of entry to the system . Almost any 
solution will either make some class of potential users 
very unhappy or will limit the groups and types of users 
who can be served . Thus it is very important to make 
decis ions early and explicitly and with an understanding 
of whose happ iness is be ing cons idered and whose is be ing 
sacrificed . 

Data Representations 

Most  integrated environments make use of some kind of 
file sys tem to retain information- - a worksheet , a spec ial 
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system file , o r  even a full  data base management system . 
In addition to providing a compac t  way to save 
information during and between sess ions , these files can 
be used as the mechanism by which all commands for users , 
other than those intended to read raw data into files and 
display the contents of files , communicate with each 
other and with the users . In other words , computational 
commands do not read , clean ,  or process  raw files , nor do 
they print results . Having commands work this way 
ensure s ( given adequate data representations ) that any 
command can use the outputs of any other appropriate 
commands as inputs . That level of compatab i l ity will 
app ly to commands written in the future , as the system is  
extended , as  wel l  as  to those des igned initially . This 
type of s trategy is also complementary to agent 
strategies and to primitive tool -based systems (discussed 
below) . 3 

As a system-building approach , such strategy has a 
long tradition in statistical and social science 
computing (Buhler and Buhler , 1979 ; Culler and Fried , 
1 9 6 5 ) . At the same time , many users find it inconvenient 
( unless it is hidden) for trivial sets of operations . I t  
also leads t o  inconvenience and unpredictability when one 
discovers , late in the life of a system , that the data 
representation forms are inadequate , that there is no 
mechanism for cleanly extending them , and that the only 
practical solution is to have some commands that s imply 
p rint results . In the recent past , for example , some 
s tatis tical systems have run into maj or difficulties as 
the requirements of new or proposed procedures  forced a 
choice between moving from columns and data matrices to 
symmetric matrices and multidimens ional arrays on the one 
hand and , on the other , deciding that some routines 
should display results that could not be captured in the 
file system . 4 To a degree , the more heavily the sys tem 
relies on a s ingle fixed set of data structures ,  the more 
dependent it becomes on the correctness of those data 
s tructures and file representations ; such dependence 
amounts to a negative technical aspect of the approach . 
So once again there is a challenge in trying to make the 
r ight dec is ion- - in balanc ing the compatability advantages 
against convenience for trivial tasks and agains t the 
ri sks of having to use a mixed s trategy or make a maj or 
redesign if  the data representations are not adequate to 
future developments .  There are some alternative methods 
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for data convers ion , such as globally changing all files , 
for data conversion , that would not exist in an 
integrated environment . However , the risks of making a 
convers ion of broad scope would be a threat to the 
integrity of multiple independent programs operating off 
a common data base or data representation as wel l  as to a 

more s tructured system . 

System Architecture and Linkages 

As systems become large , bas ic issues of organization 
assume an importance of their own . As long as the total 
s ize of the system is much smaller than the effective 
size of the machine , one can be fairly cavalier about 
s imply putting things together and running them . But 
with very large systems , new issues arise as to how the 
codes are to be accommodated on the machine . Depending 
on the s ize and characteristics of both the system and 
the machine , the consequences of trying to ignore the 
impact of s ize may be as gross  as vastly increased costs 
or inability to run at all , or as subtle as slightly 
reduced performance or response . Independent of what the 
hos t  machine or operating system look l ike , i t  is  
generally des irable to keep as low as pos s ible the hos t  
system ' s perception o f  how large the appl ications system 
is in operation ( the working set) . At the same t ime , the 
user ' s perception of application system s ize should be 
one of a vast and growing collection of capabilities and 
functions . While the user will be happy to see more 
fac i l ities in the system , that happ iness will disappear 
quickly if  the presence of addit ional facil ities causes 
las t year ' s task to operate more slowly or at higher 
cost . A sys tem may be thought of as having two separate 
" s izes" - - one determined by the machine resources required 
to execute its individual programs and the other 
determined by its total extent when stored . If a system 
has many and diverse capabil ities , no s ingle user is 
go ing to use more than a small fraction of the system on 
any given day or even in one lifetime . As a result , the 
firs t of these measurements ( the machine resources ) must 
depend on what the user is do ing in a part icular 
sess ion- - the programs be ing run- - rather than on the total 
sys tem size ( the second type of measurement) .  Very few 
operating sys tems provide facil ities that make this easy , 
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and s imulating it in  an appl ication is quite difficult . 
An appl ication can s imulate it , however , and a few 
existing systems and packages have managed to do so , but 
it is not to be taken l ightly and requires an intimate 
understanding of the operating environment that must be 
tricked . 

An appl ication that provides l inkage facil ities that 
depend only on what programs the user asks for , as they 
are asked for , has several advantages in addition to 
keep ing the bills  down , the performance up , and the 
machine requirements at a minimum for the user ' s  
appl ication . Among the mos t  important of these is the 
abi l ity to employ user - suppl ied codes to supplement 
sys tem facilities without having to create private cop ies 
of the system or maj or components of it . Such cop ies are 
a l iability , not merely because of the costs or 
ine ffic iency they entail and the burdens they place on 
the user , but because they promote retention af anc ient 
versions of sys tems and codes and subsequent convers ion 
problems . 

Very large virtual memories may provide some of the 
fac i l i t ies that will help to trick an operating system 
into behaving wel l  when confronted with large systems , 
but they are not in themse lves a solution . Misuse of 
such memories can introduce severe performance 
degradation . The

.
maj or benefit of large virtual 

memories , in addition to programming convenience , is that 
as appl ication s ize l imits are reached the sys tem 
degrades more or less gracefully ; in the absence of 
virtual memories , the same s i tuation leads to 
catas trophic sys tem collapse . The goal and the challenge 
should be to avoid both alternatives , espec ially when the 
amounts of software and data actually be ing used fal l  
wel l  within the hos t  sys tem ' s natural l imits for 
appl ication s izes . 

Stab i lity 

S tability is very important if the sys tem is to be 
large and to have a long life expectancy . The problem is 
s imilar to that of advanced operating sys tems : the 
deve lopers and the ir staff want things to be better , 
current , and as sophisticated and clever as pos s ible ; 
programmers want a completely stable interface ( this is  
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espec ially true of those amateur users who write a l ittle 
code to add one small facility to the system to make it 
perfect for the ir purposes ) .  Users also believe that 
they want commands and results that are predictable : 
what worked last  year should work today in exactly the 
same way . On the other hand , · they also want the 
programs , algorithms , functional capabilities , and data 
to reflect last month ' s  j ournal article . Of course , only 
the developers see incompatabilities among these 
obj ectives . 

An obvious pos s ibility is to make it a rule that a 
routine , once installed under a particular name , has the 
same behavior forever and that new things or new vers ions 
of things must have new names . This is an eas ier 
approach to apply to a subroutine l ibrary- - especially a 
subroutine l ibrary from which users are permitted to copy 
and imbed n obsolete" routines that have been replaced by 
newer ones with different names5 - - than to a maj or 
integrated collection , where such an approach requires a 
great deal of discipline on the part of the maintainers 
and tolerance on the part of the users . Unless the 
architectural and linkage problems have been solved 
exceptionally well , the accumulation of semi - obsolete 
codes will also cause degradation and high disk costs 
much sooner than if the growth of the system resulted 
from an extens ion and replacement s trategy alone . 

While the stress here has been on programs rather than 
on data , the problems with data are quite s imilar . The 
ability to reproduce an old result may require that the 
assoc iated data be retained forever (or nearly so) , even 
when it has been found to be out of date or substandard . 
There have been a few cases in which users have rather 
care fully built procedures to compensate for data 
inadequac ies that they were aware of , only to have their 
procedures produce seriously incorrect answers when the 
original data values were replaced with ncorrected" 
ones . There are s trong arguments for be ing able to 
assoc iate particular vintages of data with particular 
analyses or studies ,  but such requirements impose great 
difficulties on the system ' s des ign and its human 
managers . So the data and program problems are not very 
much different after all . 
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Primitive Tool - Based Systems 

Many of the problems - -with programs if not with 
data- - that have been discussed here can be avo ided by 
designing a sys tem around primitive tools that provide no 
more facility than what is necessary for a user to put 
things together to produce the computations needed . Such 
a sys tem provides adequate facilities for the right user , 
tends to be very extens ible , and can typ ically be kept 
very �mall in spite of be ing integrated and powerful . 
Most important , such systems are conceptually very 
simple . However , . they do tend to be disastrous for 
unsophisticated users , and even sophisticated users spend 
too much time fuss ing around with the tools themselves . 
In a rich environment , that fuss ing often has more to do 
with the process of moving obj ects back and 
forth - - looking for tools to make square pegs fit round 
holes - - than with anything subs tantively interesting . 
Furthermore , all other things being equal , systems of 
primitives tend to be slower in operation than 
higher - level integrated sys tems and are sometimes so s low 
that they result in poor response rather than merely poor 
resource consumption . Nonetheless , such an architecture 
may be a reasonable choice for some audiences . 

Summary of Large Integrated Sys tems 

The critical challenge in develop ing a large 
integrated system is the same as the critical challenge 
in developing any system : figuring out what the real 
goals and requirements are and what is  to be sacrificed 
in order to get there . The costs , complexities , and 
additional problems that arise when sys tems become very 
large , or when the integration requirements become more 
s t r ingent , are suffic iently maj or that the dec is ion to 
bui ld such a sys tem should be j ustified on the bas is of 
real requirements . 

Once the decis ion to build a large and integrated 
sys tem has been made , and the necessary resources for 
planning , building prototypes and tools , examining des i gn 
i ss ues , and actually building the sys tem have been 
s e cured , the short - term implications of a variety of 
ques tions that really make sense only in the long term 
mus t  be cons idered . Each of these questions and i s sues 
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poses a s ignificant challenge for which there are no 
clear answers that are right for all cases . Those 
discussed in this paper that directly affect the 
development proces s  itself include the choice of the 
operating base and language of implementation , 
organization of the system , and the management and 
accommodation of stability and growth over time . More 
user- related issues include documentation , command 
languages ,  presentation and output , and extention of the 
system when needed . A final design concern is how to 
contain damage resulting from incorrect dec isions , which 
are inevitable no matter how much care is taken . The 
challenges are nearly overwhelming , but can and must be 
met . 

NOTES 

1 The two languages are PL/1 and the U . S .  Department 
of Defense ' s  new high- level language , Ada (Ada is a 
regis tered trademark of the U . S .  Depar�ent of Defense ) .  
The pros and cons of each are highly controvers ial in the 
computer sc ience community and are beyond the scope of 
this paper . The claim that they might be useful for both 
machine - independent systems work and for computation is 
based on the explicit des ign criteria for both languages , 
which include that type of mixed appl ication use . PL/1 
is much more widely implemented than most  people realize , 
but while data base and screen ( forms ) management 
programs have been developed for it , few statis tical or 
numerical algorithms have been (algorithms from ALGOL- 60 
translate rather eas i ly) . Complete implementations of 
Ada have not yet , as of this writing , been tested in 
serious production computational use , regardless of the 
impress ions that the popular computer press may have 
created . 

2 There is a third alternative in languages like 
BCPL , BLISS , and C ,  which are really medium- level , nearly 
machine - independent assembly languages .  For serious 
appl ications , as distinct from systems work , they can be 
nearly as bad as assembly languages and for much the same 
reasons . 
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3 The "pipe" approach used in  the UNIX sys tem is an 
alternative , but a less des irable one . Us ing the notion 
of files described here permits " strongly typed" and 
complex representations ; p ipes do not . 

4 There have been several situations in which 
sys tems have been reorganized in maj or ways 
internally - - thereby requiring users to convert data 
sets - - in order to try to cope with these problems as they 
unfold . Naturally enough , the problems tend to be buried 
as much as poss ible rather than be ing cited explicitly in 
the l iterature . 

5 G iving improved routines names that differ from 
those of the incompatible routines they replace has been 
a long- term IMSL strategy ( IMSL ,  197 5 ) . 
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TASK FORCE ON 

Information Systems 

REPORT AND RECOMMENDATIONS 

THE OPPORTUNITY FOR AND INITIAL STEPS 
TOWARD INFORMATION SYSTEMS 

Rap id advances in computing and telecommunications 
technology are 

·
providing unique opportunities to support 

food protection initiatives in the countries of the 
Amer icas . Technology is no longer the l imiting factor . 
The hardware and software exist  today and are cons tantly 
improving and becoming less expens ive . These are 
providing the tools to effectively collect , store , 
retrieve , analyze ,  and exchange the relevant information 
to improve food safety . What is  lacking are the human 
and financ ial resources required to design ,  deve lop , and 
put into use the necessary information sys tems . The 
development of an international network of food 
protection information systems is ambitious , but not 
impos s ible . I t  will require an overall mas ter plan 
entail ing a stepwise approach to development based upon 
agreed priorities and available resources . 

The development of effective information sys tems to 
support information exchange is  greatly compl icated by 
the divers ity of immediate information needs , 
governmental policies , and administrative 
infras tructures ,  and the resources available in di fferent 
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countries . Some of these problems are being overcome in 
related fields by the establishment of international 
standards and cooperative efforts . An example is the 
International Feed Composition ( INFI C )  data base ; anothe r  
is the International Network of Food Data Systems 
( INFOODS ) ,  which will establish regional centers for the 
integrated computer s torage and dissemination of data on 
the nutrient and nonnutrient composition of foods . The 
experiences and precedents established in the global 
effort to develop INFOODS are directly appl icable to the 
es tablishment of a network of information systems for 
food protection . An information system for food 
protection needs to be established in the Americas as 
soon as poss ible . 

The design of supporting information systems for food 
protection should become an integral part of the plan of 
action of the Inter-American Conference on Food 
Protection . There are many specific problems that mus t 
be overcome , but these should not limit the establishment 
now of overall goals . As technology advances and better 
communication and cooperation develop to resolve system 
problems , contraints can be overcome . What is important 
is a sound s tart . 

The first step should be an in - depth needs asses sment 
that looks at all aspects of information class ification , 
s torage , retrieval , and exchange relevant to food 
protection . Once the needs are known , priorities should 
be established as a bas is for identifying truly 
important issues and obtaining resources to respond to 
them . Such an effort will  require cooperation , 
coordination , and adherence to accepted standards in 
order to ensure an integrated information sys tem that 
avoids fragmented and needless efforts . Modern 
telecommunications will make it poss ible to exchange 
information throughout the network without the need for 
redundant collection and storage of data . 

Obj ectives of Information Network Development 

Information sc ience systems are a technological tool 
that can be used to ass is t  both governments and industry 
at the national and regional levels in achieving food 
protection , safety , and qual ity . The systems that are 
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developed should fos ter improved methods of 
communications internationally and provide a bas ic set of 
guidel ines and s tandards for operation of an information 
network . 

More spec ifically , the obj ectives of an information 
systems network should be : 

o to adopt standards and guidelines for food 
protec tion and nutrient compos ition data that will 
encourage a rational development of computer-based 
systems and data bases ( INFOODS standards and guidel ines 
for food compos ition and International Standards 
Organization ( ISO) s tandards for computer programming 
languages and computer telecommunications are excellent 
mode l s ) ; 

o to assist  in the prevention of human illnes s  and 
death from consumption of food contaminated by chemical 
or b io logical agents by providing information on 
allowable tolerances and on related analytical results 
and by providing the data needed to as sist  in 
epidemiological studies ; 

o to ass is t  exporting countries to decrease economic 
loss resulting from food spoilage , was te , or economic 
deception by maintaining and making available accurate 
information on the quality and safety of food during 
produc tion , transportation , and storage ; 

o to provide every country with data on contaminated 
or rej ected foods in international trade in order to 
prevent the ir import ; 

o to establish the common linkages and indexes 
necessary for data exchange among the independent 
information sources (particularly the nutrient 
compos ition data bases and the data bases used in food 
protection , such as those concerned with pesticide 
res idues and food additives ) ;  and 

o to es tablish an electronic mai l  sys tem among all 
food protection organizations in the Americas to 
disseminate urgent notification data to interested 
parties . 
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THE STRATEGY OF COMPUTER- BASED SYSTEMS 

A unified approach for the Americas must be taken in 
developing a strategy for computer - based sys tems to 
assist  in food protection .  While national computer - based 
sys tems are used in conj unction with a given nation ' s 
food supply and reflect national s i tuations , it is 
important that strategy take into account international 
trade in foods and food products . Any computer - based 
system established for food protection must take 
cognizance of the world market . I f  such a system is 
developed according to agreed-upon s tandards , the 
countries in the Americas would have a s trong economic 
incentive , based upon trade opportunities , to parti c ipate 
in the development and use of the computer data bases . 

Needs Assessment 

In developing a computer -based system for food 
protection it is necessary to assess the information 
needs of the individual countries and the international 
community , with the understanding that differences in 
cul ture , economy , and technological capability directly 
effect the universe of information requirements . I t  is  
apparent from the papers presented and discuss ions at  
this  Inter-American Conference on  Food Protection that 
there are many critical information needs that have no 
current support , and that there has been no overall 
comp ilation of these needs of individual countries . The 
proper des ign of an information system is  dependent on a 
thorough definition of requirements , the estab l ishment o f  
priorities , and a good understanding of environments in 
which a system is to function . It is essential that 
there be an in- depth needs assessment to identify and 
document the system requirements before any development 
efforts are undertaken . 

After identifying the needs , the next step is to order 
Then 

the 
the needs by the ir critical nature and feas ibility .  
follows development of those modules that will have 
greates t  pos itive impact and return on investment . S ince 
i t  will not be poss ible to implement all the system 
requirements at once , overall sys tems development should 
proceed stepwise , with each new development effort 
building on the foundation laid by earl ier efforts . This 
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approach is very attractive , s ince individual portions of 
the overall information sys tem may be operational and may 
provide needed support without implementation of the 
ent ire system , which will certainly require many years of 
development . 

Hierarchical Design 

A hierarchical design should be built  into the sys tem 
arch i tecture for the hardware ,  software , data , and 
telecommunications . This kind of des ign will allow a 
stepwise approach to development based on priorities and 
avai lab le resources , and will also allow various levels 
of partic ipation by the different countries based on 
the ir individual s ituations . Because of the many 
functions the overall sys tem will support , modules may be 
developed independently and at different times , but 
appropriate levels of l inkage must be maintained in order 
to accomplish a truly integrated systems network . The 
potential user community is very diverse ,  and the 
involvement of users with the sys tem will be equally 
diverse . I t  is  important that each user be able to take 
advantage of those modules of the sys tem from which that 
user may benefit mos t ,  without having to be burdened by 
sys tem requirements of no benefit to the particular user . 

Standards 

In des igning any information science sys tem for food 
protection there are many compl icated cho ices available . 
The adoption of uniform nomenclature standards and 
guide l ines is  one approach to creating some order from 
the chaos that resul ts from the use of different names to 
r e fer to the same commodity from one country to another , 
o r  the use of di fferent trade names to refer to the same 
p e stic ide . These nomenclature standards are applicable 
across the entire gamut of the food sys tem , including i t s  
s a fe ty , qual i ty ,  and protection facets . 

Users of any food protection information sys tem want 
such sys tems to be predictable and stable . From the 
use r ' s  point of view ,  what works today should essent ially 
work tomorrow and should be the same as that which worked 
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yes terday . Standards assist  in making computer - based 
sys tems s table for the end users . 

Wherever possible , s tandards that already exist shoul d  
b e  adopted in order t o  avoid dupl ication o f  effort .  
Terminology s tandards have already been established for 
the Codex Al imentarius , but s·ince these s tandards were 
not des igned for a computer -based system they can only 
serve as s tarting points for an effort to develop 
international computer-based standards in concert with 
the participating food protectorates . Other established 
s tandards should be cons idered in developing s tandards 
for a food protection information system : 

o When referencing any unique chemical entity such as 
a pesticide or food additive , the Chemical Abs tracts 
Service Registry Number should be used as a unique 
identifier . 

o INFOODS work in such areas as food nomenclature and 
terminology and food composition , which is based upon the 
U . S .  Food and Drug Administration Factored Food 
Vocabulary , should be used to the extent that the INFOODS 
sys tems may be applicable . The Codex terminology for 
foods also can be used as a starting point ; however ,  the 
terms and data s tored must be searchable and retrievable 
by computer in a convenient manner for the end users of 
the data . 

o International s tandards , such as the I SO X . 2 5 
s tandard for computer telecommunications , should be 
followed when access ing food protection information on 
computer data bases . 

o International standards such as the ISO standards 
on computer programming languages should be followed 
where appl icable . Examples are FORTRAN 7 7  ( ISO 1539 , 
ANSI X3 . 9 - 19 7 8 )  and COBOL ( ISO 9189 , ANSI X3 . 23 - 1974) . 

Computer Hardware 

Computer hardware for a food protection information 
system should be distributed according to a unified 
hierarchical approach . A central data facility with a 
large - scale mainframe capacity is  necessary for the 
s torage , retrieval , and analysis of large - scale data 
bases and those of interest to the overall community . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


307 

This facility should be accessible to all partic ipants 
and be the focal point for all integrated proces s ing . 

Because of the divers i ty of needs and technological 
capacities of the Region ' s different countries , hardware 
archi tecture required by the individual countries may 
differ greatly . Such variance is  not necessarily a 
problem as long as there is at leas t a minimum process ing 
capab i l ity and a minimum acceptable conformance to 
compatibility s tandards . There should be 
microcomputer-based work s tations within each country to 
act as terminals to the central computer fac ility and to 
store and process information of local interest . 

Computer Software 

The cho ice of an operating sys tem , a data base 
management system , and programming languages to implement 
and maintain the information system will depend on the 
hardware selected and the requirements of the sys tems . 
In order to promote effic ient and effective appl ication 
development , it is important that every effort be made to 
ut i l ize languages that conform to international s tandards 
and that are open to the rapid advances be ing made in the 
s o - called fourth generation programming languages .  
Sys tem implementers should write routines to be util ized 
by the general user community for the purpose of s toring , 
manipulating , and retrieving information from the sys tem . 

Individual sys tem users may require further process ing 
o f  data that are provided by the sys tem software . In 
that case the user should be able to access the raw data 
in a form that may be proces sed by languages the user 
prefers , and not neces sarily by the languages in which 
the sys tem was implemented . Such access requires that 
the internal structure of the data be open and 
acces s ible , and that acces s  not be limited by s tructural 
cons traints imposed by the languages used to implement 
the sys tem . 

Data 

The divers ity of information needs leads to a 
hierarchy of data organization that allows acces s  to the 
data at different levels . Frequently the mos t  detailed 
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data are needed at the lowest user level , while 
summary - type data are needed at the highest  user level , 
where they are used to show trends and give overall 
perspectives . This pattern of usage results in a data 
s tructure in which different levels of data detail may be 
located at different levels tn the network hierarchy . 
Such a s tructure distributes the storage and process ing 
workload . 

There is a need to establish standard data terminology 
and nomenclature , as well as standards for the collection 
of food safety data to be utilized by the system . The 
data problems and opportunities associated with such an 
effort will  be s imilar to those currently being dealt 
with by INFOODS . I t  is important to understand the 
INFOODS approach in order to assure compatib i l i ty and 
cons istency with INFOODS standards and to establish 
l inkages between the two systems . The capability of 
integrating the two systems will result in the sharing 
and exchanging of information without dupl ication of 
effort . 

Telecommunications 

The exis tence of telecommunications presupposes that 
there is  a des ire to have a means of exchanging 
information . A hierarchical approach to data 
organization allows each country to partic ipate in the 
system only to the extent that it wishes . At the lowest 
level , only an inexpens ive computer terminal and a 
telephone would be required to acces s  a central data base 
of food information . (With the advent of relatively 
inexpens ive microcomputers , so - called dumb terminals 
should be allowed , but they are not recommended for use 
with an international food protection data base . )  

At the next level up , a microcomputer work s tation 
would communicate with the central data base ( again , over 
ordinary telephone l ines - - technically , a voice - grade 
l ine ) , would act as a terminal , and would store and 
process information of local significance . At a still 
higher level of sophistication , a distributed approach is 
feas ible : local work stations would be l inked by an 
appropriate means to a larger computer fac ility within 
the originating country ' s  food protection organization ; 
this  fac ility in turn would be networked over dedicated 
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links (via satellite , for example ) to the central 
fac i l i ty that s tores the food protection information for 
the Americas . By following ISO networking standards , 
such l inkages have already become commonplace in North 
and South America and can be expanded to take future 
requirements into account . 

Participation Leading to Cooperation 

The implementation of an information sys tem on food 
protection in the Americas requires at each of its steps 
the act ive partic ipation of all the countries of the 
Region . The absence of such partic ipation would result 
in a lack of confidence and trus t in the sys tem , and in a 
sys tem that would probably not support user needs . 

Necessary to effective collaboration in such an 
information sys tem is  the participation of technical 
representatives of all the countries of the Region in the 
ent ire des ign and development process .  Through active 
participation and cooperation by all countries , the 
sys tem developed would thus be based on agreement , rather 
than be ing imposed by the more developed countries . 

RECOMMENDATIONS 

The Task Force on Information Sys tems makes two maj or 
recommendations . First , an electronic mail sys tem should 
be  e stablished and implemented among all of the food 
protection organizat ions in the Americas for the purpose 
of disseminating urgent not ification data to interes ted 
parties . The Pan American Health Organization ( PAHO ) 
should coordinate the sys tem . 

S econd , a working group should be commiss ioned to 
s tudy the scope and needs of a uni fied information sys tem 
for food protection in the Americas . The working group 
should report back to the director of PAHO . I ts report 
should recommend where the central data base should be 
located , what data should be initially stored in the 
c entral fac i l i ty ,  and what costs would be involved in 
h aving the food protectorates of each country maintain 
work s tations to access the central facility .  The 
working groups ' starting po int might be the present 
r eport of the Task Force on Information Sys tems . 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


3 10 

In cons idering s tandards to be adopted for computer 
data bases for food protection , the commiss ioned working 
group should coordinate its efforts with those of the 
INFOODS secretariat . The working group ' s  efforts should 
be distinct from those of INFOODS , however , because the 
scope of food protection requirements is much larger than 
that be ing cons idered by INFOODS . The working group 
should also address independently the standardization of 
such information as  bas ic epidemiological data and 
terminology , so that an inter -American ep idemiological 
data base can be es tablished . In many countries of the 
Americas bas ic epidemiological data are not currently 
available or standardized . 

The working group should submit its initial report 
within one year after starting its needs assessment . 
Implementation of the working group ' s  recommendations 
should begin as soon as adequate funding becomes 
available for each of the recommended tasks . 

The working group must include as members 
representatives of the countries of the Americas who are 
special ists in information science and who are famil iar 
with the information needs of the participating countries . 
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SESSION 5 

Conference Achievements 

Conference Summary 

SANFORD A. MILLER 

Attemp ting to summarize the Conference , with all of 
its different currents and ideas , is an extremely 
difficult task- - a  task the Action Plan Committee has done 
very well . Therefore , I would l ike to offer some of the 
ideas , concepts , and conclus ions that I reached during 
the course of the Conference . 

In his welcoming remarks to the Conference , Secretary 
John R .  Block of the U . S .  Department of Agriculture 
quoted President Ronald Reagan as follows : "The Western 
Hemisphere does not belong to any one of us . We belong 
to the Wes tern Hemisphere . We are brothers historically 
as well  as geographically . "  Nowhere is this truer than 
in the area of food and food control . Every nation in 
the Western Hemisphere is dependent upon the free flow of 
food- - food of high qual ity , safe and wholesome - - to assure 
survival . This is no less true of the developed 
countries of North America than it is of the developing 
countries of Latin Amer ica and the Caribbean bas in . 
Indeed , food has always been a l imiting factor in the 
survival of humans . Faced by a continuing sequence of 
hazards and a fundamentally hostile environment , 
humankind dealt with its problem only through the 
evolutionary development of an incredible series of  
adaptations . These adaptations have resulted in 
exceptional flexibil ity for utiliz ing a wide range of 
mater ial as subs trates for human metabolic machinery . 
Humans alone have the ab ility to add further to the ir 
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food resources by manipulation of the environment , with 
resulting changes that , at least in the short term , offer 
survival advantages .  In spite of these s trategic 
advantages ,  humankind has almost always been faced by the 
spector of famine . Relatively minor changes in the 
environment have resulted in ·the death of mill ions , not 
neces sarily because of the lack of ab ility to adapt to 
change but , rather , because of the inability to modify 
food production rapidly enough to meet the challenge . 

Good times and bad , modern man attempts to cope with 
forces that have not yet been overcome in the mill ions of 
years of  human existence . The difference today is  the 
quest ion of t ime . Changes are occurring with such 
rapidity , and have poli tical and soc ial impl ications o f  
such a magnitude , that the pos s ibility of ultimate 
disaster has become a cons tant concern of each individual 
and of national and international pol itical bodies . I t  
has become overwhelmingly clear that the need for action 
to as sure a safe and abundant food supply should be an 
essential component of modern politics . 

The recognition of this need led Malthus in the 
e ighteenth century and Forrester in 1960 to predict 
catastrophe and , ultimately , the des truction of modern 
society stemming from the inability of food production t o  
keep pace with population growth . Yet today , for the 
first time , there l ies within our hands the abi l i ty to 
put these Malthus ian concepts to rest once and for all . 
The green revolution of the 1950s and 1960s , which 
brought about the development of high - yield varieties o f  
wheat and rice , has been expanded exponentially to 
include the most recent advances in b iotechnology . These 
enormous ly powerful new tools have enabled us  to  produce 
both plant and animal strains with characteristics 
optimal ly suited to the ir growth environment and with 
maximum nutritional value . The potential impact of new , 
nonagriculturally based technologies for food product ion 
has also been enormous . Furthermore , the use of 
fermentation and chemical synthes is to produce source s  of 
nutrients is  well  on its way . And yet ,  with success 
within our grasp and the vis ion of a world free from 
hunger beginning to material ize , new barriers continue to  
block the attainment of such goals . Technical issues , 
such as the assurance of safety and wholesomeness , 
barriers to the free movement of food in international 
trade , internal pol itical issues that impede the 
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implementation of  national food laws , and the lack of 
trained , motivated personnel are all substantial issues 
that need to be resolved if  the vis ion of a garden world , 
free from hunger , is ever to be achieved . 

Five years ago i t  seemed to some of us that the time 
was r ipe for an exploration of those issues with the goal 
of des igning mechanisms to reduce or remove these 
barriers to the resolution of human food problems . In 
the Wes tern Hemisphere in particular , it  seemed 
appropriate that such an exploration take place , s ince 
the technological base had been growing in many of its 
countries . In addition , internal examination of the food 
laws in many of the countries had led to the real ization 
that new approaches were required . Substantial increases 
in technological skills had taken place , and distribution 
of such skills among the countries of the hemisphere had 
become more widely dispersed . The need for free trade in 
food had also became a more vital concern , and there had 
been increas ing awareness that international trade is an 
area in which the interests of individual countries 
intersec t . 

These developments led to the genesis  of  this 
Conference and its primary goal : to bring together 
senior sc ientists and technologists of the Western 
Hemisphere with the common interes ts of assuring the 
availab i l i ty of high qual ity and safe food for all people 
in the hemisphere and maintaining the vis ion of  a 
twent ieth - century revolution in agricultural technology . 
I now turn to the defini tion of these problems and the 
proposed resolution of them by the Conference . 

As Commiss ioner Frank Young of the U . S .  Food and Drug 
Adminis tration ( FDA) said , safe food of good nutritional 
qual ity is not only the foundation of pub l ic health but 
also a right of all humanity . In much of the world today 
the main cause of morb idity is food- related disease , 
e ither directly through food as a vehicle for pathogenic 
o rganisms and the ir toxins or from toxic chemicals that 
find the ir way into food , or indirec tly through foodborne 
di sease ' s  impact on the nutritional s tatus and the 
e c onomic well -be ing of the individual and soc iety . 
D e sp ite these facts , until very recently the profound 
impact of foodborne illnesses on health and economic 
we 11 -be ing has not been well  recognized by national 
go�ernments or effectively approached by international 
o rganizations . To a s ignificant extent , the ub iqui tous 
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nature of foodborne illnes s  has made i t  less vis ible than 
the dramatic , but less globally s ignificant , outbreaks o f  
other diseases , which have rece ived much greater 
attention and resources .  Indeed , the Alma-Alta 
Declaration of the World Health Organization in 1978 , 
establishing a worldwide goal of health for all by the 
year 2000 , only implicitly cons iders food safety as an 
essential component of primary health care in publ ic 
health , and does not address  it  explicitly as a maj or 
contributor to disease prevention and health promotion . 

An example of the impac t of foodborne illnes s  on 
pub l ic health was noted by Dr . Carlyle Guerra de Macedo , 
Director of PAHO , in his address to the Conference . He 
observed that there were in 1980 alone more than 1 
mill ion cases of  acute diarrhea in children under five 
years of age in the developing world . Among these 
children the death rate was 10 diarrheal deaths every 
minute of every day of every year . The maj ority of such 
illnesses are caused by food , directly by microb ial 
contamination and indirectly by reduc ing nutritional 
status in marginally nourished children . When to this  
total is  added the nondiarrhet ic foodborne diseases such 
as botul ism , typho id , and paras itism and the chronic 
effects of chemical contamination of foods , the number of 
people affected and the impact of food contamination on 
funct ion , wel l - being , and economic status is appall ing . 

Even in the industrialized countries , foodborne 
diseases are a s ignificant cause of illness . Relatively 
high standards of environmental sanitation , personal 
hygiene , and refrigerated s torage of food in mos t  homes 
have virtually el iminated several serious foodborne 
diseases , such as typho id fever , in these countries . 
Nonetheless , maj or outbreaks of such diseases do occur 
occas ionally ; indeed , the inc idence of such diseases 
appears to be on the increase in developed countries , 
largely because organisms previously thought to be benign 
have developed resis tance to current sanitary practices . 
Outbreaks of relatively less serious illnesses , such as 
salmonellosis , are still  common , usually as the result of 
an error at one or more stages in the chain of food 
process ing , preparation , distribution , and s torage in 
commerc ial enterprises , public ins titutions , and private 
homes . 

The acute effects of such illnesses are generally 
cons idered to be the mos t  s ignificant outcomes of their 

Copyright © National Academy of Sciences. All rights reserved.

Food Protection in the Americas
http://www.nap.edu/catalog.php?record_id=18912

http://www.nap.edu/catalog.php?record_id=18912


315 

presence . Recent research , however , has emphas ized that 
virtually all these organisms can also produce or 
contribute to chronic disorders of many kinds . Thus 
certain salmonellae , in addition to produc ing acute 
enteric disease , may be assoc iated with the development 
of rheumatoid disorders of various kinds . Certain other 
organisms may be assoc iated with the development of 
neoplas ia in the gas tro intestinal trac t . Clearly , then , 
when evaluating the cost of such illnesses to society , 
not only the acute effects but also the chronic effects 
of the illness  must be cons idered .  

While the serious foodborne diseases are most 
prevalent in develop ing countries , diseases such as 
salmone llos is and staphylococcos is become much more 
common as these countries pass through the trans i tional 
phase to indus trialization . However , the generally poor 
nutrit ion of much of  the population in these countries 
renders the diseases a great deal more severe than in the 
ful ly industrialized countries . Also , the change from 
traditional , local ized village or home food production to 
rel i ance on commerc ial catering es tablishments and retail 
distribution through street vendors may intens ify the 
prob lem of foodborne disease . Equally important is the 
impac t  of such contamination on the capac ity of a country 
in trans ition to market its products in world trade . 

In  addition to the problems assoc iated with the 
m icrobial contamination of foods , s ignificant health and 
economic consequences may result from the misuse of a 
wide variety of chemicals that are incorporated 
intentionally or unintentionally during the product ion , 
proce s s ing , storage , distribution , and consumption of 
foods . For example , pestic ides and herbicides necessary 
to control insects and fungal pests in agriculture and 
ec toparas ites in animal husbandry may be harmful when 
improperly used , and excess amounts of certain 
growth - stimulating drugs and hormones may be found as 
res idues in edible animal tissues and plants . Moreover , 
naturally occurring environmental contaminants such as 
the mycotoxins can also prove to be a health hazard . 
Al though there is little evidence that any approved 
chemical substance used in accordance with international 
and national recommendations has led to ser ious ill 
health , there is the risk that illegal use of certain 
chemicals in food can mask poor qual ity , disguise 
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deterioration , or cons titute a del iberate adulteration , 
and thus be harmful to health . 

Widespread acute and chronic deb i l itation resulting 
from contamination of the food supply can also affect the 
economy and financial condition of the national and 
international community . Food is  one of  the mos t  
important commodities i n  the economy of any community . 
Thus , the economic impact of food contamination is  fel t  
everywhere and is a maj or cons ideration . Although there 
are relatively l imited data on these effects , the various 
ways in which food contamination can affect individuals 
and whole populations suggests that economic losses to 
all economies in the developed and developing worlds mus t  
b e  subs tantial , if  not overwhelming . Any attempt to 
assess the full costs of contamination would have to 
include not only the value of crops and animal products 
spo iled or destroyed as the result of contamination , but 
also the costs of treating people affected by the 
contamination and the loss of output or earnings 
resulting from morb idity , disability ,  or premature 
mortal ity . Recently , FDA sc ientists estimated that as 
many as 8 1  mill ion or more cases of  diarrheal disease o f  
foodborne origin occur i n  the United States p e r  year , and 
that the average cost for such food- assoc iated illnesses 
falls close to $ 164 bill ion per year . Indirec t  costs to 
the economy resulting from these illnesses added to the 
total cost may equal or even double the direct 
patient - related costs . If the problem is of such an 
enormous magnitude in developed countries such as the 
United S tates , what mus t it be in countries where these 
diseases are even more of a threat to health . Because of 
the nature of the reporting sys tems under which we all 
mus t operate , we do not have any idea of the magnitude of 
foodborne disease , or of the ir cost to our economies each 
year . Furthermore , the impact of continued contamination 
on the ab ility of a country to engage in international 
trade also needs to be cons idered in economic evaluations . 

For all countries in the hemisphere , the ab ility to 
participate in the trade of both processed and raw foods 
is essential to survival . This essential trade can be 
threatened by an importing country ' s  restrictions on 
types and levels of contaminants - - restrictions resulting 
from concern about the high inc idence of contamination in 
exporting countr ies . The magnitude of such an activity 
can be s taggering . In 1984 , for example , the United 
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States detained 1 , 522  shipments of food imported from 
other countries of the Americas . This involved almost 64 
mil l ion pounds of  food valued at approximately $47 
mill ion . Although not all these detentions were 
as soc iated with contamination or other health - related 
prob lems , there is  no question that the vast maj ority of 
them were . Equally important , the lack of widespread , 
comprehens ive local food control programs and the absence 
of a mechanism for interhemispheric information exchange 
has made it easy for unscrupulous shippers to dump 
unacceptable products in less developed countries after 
rej ection by authorities in the developed world . 
Clearly , some type of communication sys tem is required to 
fac ilitate the exchange of information . 

At the national level , the economic impact of 
contaminated and adulterated foods goes far beyond the ir 
effect on the individual . For example , contamination can 
have long- term effects on consumer acceptance of products 
and can undermine international confidence in a country ' s  
food products in general . The cost of recall ing a widely 
distributed product that is suspected or proven to be 
hazardous can be tremendous . Finally , the age - old 
problem of del iberate adulteration in many countries has 
an e ffect on the perception of the qual ity of food 
products not only within the country but also among 
trading partners . 

I t  is clear that profound , often catas trophic effects 
result from widespread food contamination , ye t with few 
exceptions , resolution of the problems assoc iated wi th 
food contamination has not been a maj or national prior ity 
in mos t  countries , at least not unti l  recently . While 
there may be several reasons for this , the mos t  important 
may be the complexity of the is sue and the need for a 
broad - scale approach to its solution . For example , a 
clean water supply is essential for a safe food supply . 
In another context , the solution to the problem mus t 
include recognition that different food sys tems demand 
different s trategies to as sure food safety , that soc ial 
and cultural factors mus t be taken into account by any 
program if  it is to succeed , that the s tage of technology 
involved in the movement of food from producer to 
consumer must be cons idered , and that the s tructure of 
the food sys tem reflects closely the economic real ities 
of the local s i tuat ion . 
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S imilarly , food hab i ts have a bearing upon food safety 
and the s trategy needed to assure it . I t  has become 
increas ingly certain that in changing food hab its in 
directions that promote greater safety , we are 
s imul taneous ly changing and redefining soc ial roles as 
well . Clearly the cultural dynamics of the food system 
represent very deeply ingrained practices that must be 
addressed by any program that attempts to provide 
increased control over the food supply . Nevertheless , 
food hab its do change . Generally speaking , change 
requires three conditions : perceptions of the advantage 
to the one who changes , acceptable economic costs , and 
acceptable social costs . Unfortunately , these factors 
often tend to be ignored when national programs in food 
control are be ing developed . Consumer education and 
training mus t , therefore , be an essential part in any 
food safety s trategy . An informed , vocal consumer , even 
as a minori ty ,  can be a powerful force for the enactment 
and enforcement of adequate food laws . 

Progress  itself is often a causative factor in 
increas ing danger from contamination of the food supply , 
particularly when new technology is implemented without 
regard for the s imultaneous development and utilization 
of appropriate controls . For example , mass production o f  
animals by use o f  intens ive methods often leads to an 
increase in the number of infected animals if proper 
precautions are not taken . The widespread and 
indiscriminate use of antib iotics , particularly by 
individuals ignorant of the pos s ible consequences of  such 
use , can cause profound public health problems . The 
indiscriminate use of pestic ides , e i ther in forage or 
when the animals are dipped or sprayed , can result in 
contamination of food . The appl ication of modern 
technological practices to the preservation and 
distribution of food can also result in problems when 
appropriate controls are not used . In thermal 
process ing , the use of contaminated water to cool cans 
after a heat treatment can lead to contamination of those 
canned foods , through micro -breaks in the can seals . 
Moreover , as countries continue the ir development from 
agrarian to indus trial ized societies , the increased use 
of catering es tab l ishments and street vendors can lead to 
a large number of problems . I t  has been said that the 
regulation of street vendors is probably the most  
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difficult public health measure to  accomplish in both 
develop ing and developed countries . 

The l itany of events rec ited above indicates that the 
consump tion of unsafe food continues to lead to human 
disease , debilitation , and death , and to cause maj or 
economic losses . There is no greater or more important 
pub l ic health hazard , no more profound economic problem , 
than this . Food becomes unsafe for many reasons , 
including microbial contamination and growth , inj udicious 
use of chemical additives , acc idental addition of 
chemicals to food , environmental pollution , and 
inappropriate cultural practices . Desp ite pub l ic 
perception to the contrary , microb ial contamination , 
rather than the use or misuse of chemicals , is by far the 
most important pub l ic health hazard we face . 

For any successful intervention , food safety mus t be 
given suffic ient priority in national and regional 
planning . At the very leas t it must rece ive the same 
priority as food production itself . Otherwise , the 
vic i ous cycle of poor health , foodborne disease , and 
economic disaster cannot be prevented or controlled . As 
Ambassador Gotl ieb of Canada said in his opening remarks 
to the Conference , "There is one certainty on which to 
focus : no country has achieved s tabil ity and reasonable 
l iving standards by ignoring the health of its cit izens 
or by relegating food protection to a subordinate role in 
its continuing development . For a nation to progress , 
food protection must of necess i ty always be high on the 
government ' s  agenda . "  

Although there are many technological and scientific 
is sues that need to be resolved before food safety 
problems can be solved , there also exists a series of  
legislative and trade problems that interfere with the 
assurance of a free flow of high qual ity food between the 
nations of the hemisphere . Of all the issues assoc iated 
with these trade problems , certainly nontariff barriers 
have to be cons idered mos t  important . In the regulation 
of health and safety , such barriers can be erected in 
various ways , for example , by the impos ition of 
res trictions that require safety testing by the import ing 
country or test ing requirements that differ from those of 
the exporting nation . And even when testing requirements 
are met , the import ing country may apply a different 
safety standard when ac ting upon the results of the 
tes ts . Thus in today ' s  world it is becoming increas ingly 
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clear that to resolve these problems two issues have to 
be cons idered : management of the scientific and 
technical issues and management of the regulatory 
interpretation of the scientific facts within the context 
of national law . Too often these issues become confused , 
and scientific uncertainty and debate cloud the 
fundamental goals and serve to support narrow national 
interests . Nevertheless , when it is poss ible to 
segregate issues , the first task is to find a means for 
resolving the purely sc ientific matters and to find a 
common ground for the interpretation of sc ientific facts . 

The distinct ion between a technical trade barrier and 
regulations based on national values concerning safety i s  
often a fine one . At a time when we are torn between 
forces for harmonization on the one hand and forces for 
protectionism on the other , we face an enormous task in 
smoothing the way for making that dis tinction . In our 
op inion , the ability to treat scientific is sues 
independently of national trade policy is  essential for 
rational selection of regulatory options based on thos e  
issues . On the national scene , sci.'entific regulatory 
agenc ies mus t be cons istently sens itive to the scientific 
base supporting regulatory action& . In the international 
arena , it  has become increas ingly apparent that this 
sens itivity mus t be multipl ied and sustained . More 
important , the need for international consultation on 
sc ientific issues before the selection of regulatory 
options in individual countries is becoming apparent . I f  
we can obtain agreement on the sc ientific issues , more 
often than not disagreements on regulatory solutions will 
become fewer and fewer . 

Nowhere is this more apparent than in the struggle for 
harmonization of food s tandards . We mus t be able to 
distinguish between those components of the standard that 
are absolutely necessary to ensure the safety or high 
qual ity of food and those that are the result of 
traditional industry practice or placed there for 
purposes of protectionism . The work of the Codex 
Al imentarius Commiss ion is exemplary in that regard , but 
even the work of the Codex must be well integrated with 
the other aspects of food control within the hemisphere . 
Harmonization of standards is useless unless 
harmonization in other components of the regulatory 
process also occurs . Furthermore , harmonization is not 
practicable unless all concerned parties partic ipate . 
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Thus , it  is essential for all  countries in  the hemisphere 
to partic ipate in and support the regional coordinating 
committee of Codex , the Commiss ion itself , and its work . 

I t  is also true that the national , legislative , and 
administrative structures under which food control takes 
place can have a substantial impac t on the food control 
sys tems of the countries of the hemisphere . This has 
been wel l  recognized by many countries , and many are in 
the process  of reviewing and modifying national food 
law .  Irrespective of the system that ultimately 
deve lops , there are two important components that have to 
be cons idered . First , cooperation among each of the 
governmental agenc ies involved in the regulation of food 
must be of the highes t  order . Without such cooperation 
conflict occurs among agenc ies , contradictory opinions 
are issued , and food trade grinds to a halt . More 
important , domestic control of safety becomes virtually 
imposs ible to implement . The second component concerns 
the enforcement of food laws . Without enforcement that 
is  rigorous , impartial , continuous , and based upon the 
highest technical capabilities , the exis tence of such 
laws becomes moot . 

We all agree that the rationale for government 
regulation of the food supply is identical within all the 
countries of the hemisphere . Stated s imply , it is 
predicated on the recognition that in today ' s  complex 
world , even sophisticated consumers cannot protect 
themselves from s imple economic cheats , such as watered 
milk , much less from the potential harm caused by toxic 
contaminants or toxic additives in foods . The courts of 
many countries have cons is tently stated that public 
interest  in the purity of its food is so great as  to 
warrant the impos ition of the highes t  standard of care on 
distributors . They also recognize that to a s ignificant 
extent , the problem will  become more complex as a result 
of the growth of sc ience and technology and the ir impact  
on  the l i fe of the individual . As  a consequence of this 
explos ion in technological development , individuals no 
longer can depend on the ir own direct efforts for 
provis ion of the fundamental necessities of l i fe such as 
food . Moreover , the increas ing complexity of sc ience 
makes it  impos s ible for individuals to make informed 
cho ices without suffic ient technical background . As both 
Thomas Jefferson and Abraham Lincoln said , it  is  the 
func tion of government to intervene to protect c i tizens 
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when they are no longer capable of protecting 
themselves . I t  is on this principle that any discus s ion 
of food control and food safety must be based . 

And indeed it was against this background , so ably 
described in the workshop papers and country reports of  
the Conference , that the concept of the Conference was 
developed . As the Conference progressed , several facts  
emerged . First , most  of the scientific and technological 
base needed to accomplish the goals of safe food of high 
quality already exist . Second , there is  no conflict 
between safe food and sufficient food ; many of the 
solutions to assuring safety of the food supply are 
really quite s imple and easy to implement ( e . g . , 
hand-washing) . Third , there is within the hemisphere a 
growing recognition of the food safety problem and the 
des ire to resolve it . Fourth , there is growing 
recognition in the hemisphere that the solutions to thi s  
problem are beyond the capability of any one country and 
as a result , require development of a hemisphere -wide 
approach . Fifth , the skills required to accomplish thes e  
solutions are distributed throughout the hemisphere and 
are not found solely in one country . S ixth , in addition 
to requiring help , each country has some contribution to 
make to the final resolution of food safety problems . 
And seventh , solutions must be based upon the development 
of some interhemispheric focus leading to identification 
of the appropriate priorities for directing and 
coordinating the enormous skills and resources throughout 
the hemisphere . 

As the Conference Obj ectives state , it  was essential 
to develop a practical plan of action to accelerate 
progress  in food protection activities throughout the 
hemisphere . I t  was also clear that such a plan must 
address  several important obj ectives , covering 
communication and surveillance , cooperation and 
harmonization , education and training , and technical 
support and advice . During the course of the often 
vigorous debate over the best and most efficient way to 
proceed to attain these obj ectives , several themes 
emerged . Firs t , money alone could not resolve food 
safety problems . Indeed , as the Conference progressed , 
several nonmonetary issues seemed to predominate , and the 
need for commitment was often mentioned- - i . e . , the need 
for governments to commit themselves to food safety as a 
national priority , rather than viewing it as a privilege 
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for its c i tizens . ( For many countries , such commitment 
would probably be best obtained in the area of 
international trade , the fallout from which would help 
improve domestic food protection . ) A second theme dealt 
with interminis terial coordination and confl ict . Many 
countries have fragmented food laws and no compelling 
reason for cooperation among government agencies . Such 
laws need to be reviewed and the food safety effort 
focused in some way . A third maj or theme concerned 
information needs at both the regulatory and consumer 
levels . How to resolve information problems eas ily and 
effic iently is still a matter of debate . Finally , the 
need to es tablish priorities within the context of 
soc ial , political , and economic realities as they impinge 
on health and trade was emphas ized by nearly all the 
partic ipants in the Conference . 

These and several other important matters are reviewed 
in the extraordinary Action Plan presented to the 
Conference . Not only is each issue briefly and cogently 
described , but direct , clearly defined recommendations 
are made , and are directed toward PAHO , FAO , and all 
countries of the hemisphere . For the countries of the 
hemisphere , the Action Plan argues for modification of 
national food laws based on the WHO/FAO model 
code - - modification des igned to facilitate food protection 
by mandating interminis terial cooperation and 
coordinat ion . The essential ity of participation and the 
harmonization of standards through the Codex Al imentarius 
is underscored , as is the need for regional reference 
laboratories and other types of technical support . 

Certainly the heart of the Action Plan is  its proposal 
that PAHO and FAO j o intly develop a program to strengthen 
and to assure food protection in the Region . More 
important , the Conference through the Action Plan 
es tab l ished for the firs t time spec ific , direct ,  
unequivocal frames of reference for such a program . To a 
significant extent these frames of reference are buil t  
upon the recognition of the complexity of the 
hemisphere ' s  problems , as well as on the recognition that 
we are all in the same boat and only together can we sail  
it to our common goal . Moreover , the Plan ' s ins is tence 
on a s ingle focus to coordinate , plan ,  implement , and 
evaluate food safety efforts gives hope that the 
necessarily l imited resources of the Region will be 
efficiently directed . Finally , the Plan expres ses  the 
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sense of urgency that pervaded the five days of  the 
Conference . We all recognize that we are living on the 
edge of a volcano . To prevent its eruption will require 
strong , direct ,  and unequivocal support of efforts that 
will provide to all the peoples of the hemisphere not 
only enough to eat but also food that will  improve the ir 
health and their quality of life . 
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