
Visit the National Academies Press online and register for...

Instant access to free PDF downloads of titles from the

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National Academies Press. 
Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy of Sciences. 
Request reprint permission for this book

Copyright © National Academy of Sciences. All rights reserved.

10% off print titles

Custom notification of new releases in your field of interest

Special offers and discounts

NATIONAL ACADEMY OF SCIENCES

NATIONAL ACADEMY OF ENGINEERING

INSTITUTE OF MEDICINE

NATIONAL RESEARCH COUNCIL

This PDF is available from The National Academies Press at http://www.nap.edu/catalog.php?record_id=13296

ISBN
978-0-309-22408-6

360 pages
6 x 9
PAPERBACK (2012)

Ensuring Safe Foods and Medical Products Through Stronger 
Regulatory Systems Abroad 

Jim E. Riviere and Gillian J. Buckley, Editors; Committee on Strengthening 
Core Elements of Regulatory Systems in Developing Countries; Board on 
Global Health; Board on Health Sciences Policy; Institute of Medicine 

http://www.nap.edu/catalog.php?record_id=13296
http://cart.nap.edu/cart/cart.cgi?list=fs&action=buy%20it&record_id=13296&isbn=0-309-22408-X&quantity=1
http://www.nap.edu/related.php?record_id=13296
http://www.addthis.com/bookmark.php?url=http%3A%2F%2Fwww.nap.edu/catalog.php?record_id=13296
http://api.addthis.com/oexchange/0.8/forward/facebook/offer?pco=tbxnj-1.0&url=http%3A%2F%2Fwww.nap.edu%2Fcatalog.php%3Frecord_id%3D13296&amp;pubid=napdigops
http://www.nap.edu/share.php?type=twitter&record_id=13296&title=Ensuring%20Safe%20Foods%20and%20Medical%20Products%20Through%20Stronger%20Regulatory%20Systems%20Abroad%20
http://api.addthis.com/oexchange/0.8/forward/stumbleupon/offer?pco=tbxnj-1.0&url=http%3A%2F%2Fwww.nap.edu%2Fcatalog.php%3Frecord_id%3D13296&pubid=napdigops
http://api.addthis.com/oexchange/0.8/forward/linkedin/offer?pco=tbxnj-1.0&url=http%3A%2F%2Fwww.nap.edu%2Fcatalog.php%3Frecord_id%3D13296&pubid=napdigops
http://www.nap.edu/
http://www.nap.edu/reprint_permission.html


Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

Committee on Strengthening Core Elements of Food and Drug 
Regulatory Systems in Developing Countries 

Board on Global Health and the Board on Health Science Policy

Jim E. Riviere and Gillian J. Buckley, Editors

Ensuring Safe Foods 
and Medical Products 

Through Stronger 
Regulatory Systems Abroad



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

THE NATIONAL ACADEMIES PRESS  500 Fifth Street, NW  Washington, DC 20001

NOTICE: The project that is the subject of this report was approved by the Governing 
Board of the National Research Council, whose members are drawn from the councils of 
the National Academy of Sciences, the National Academy of Engineering, and the Institute 
of Medicine. The members of the committee responsible for the report were chosen for their 
special competences and with regard for appropriate balance.

This study was supported by Contract No. HHSF22301015T, TO #18 between the National 
Academy of Sciences and the U.S. Food and Drug Administration. Any opinions, findings, 
conclusions, or recommendations expressed in this publication are those of the author(s) and 
do not necessarily reflect the view of the organizations or agencies that provided support for 
this project.

International Standard Book Number-13:  978-0-309-22408-6
International Standard Book Number-10:  0-309-22408-X

Additional copies of this report are available from the National Academies Press, 500 
Fifth Street, NW, Keck 360, Washington, DC 20001; (800) 624-6242 or (202) 334-3313;  
http://www.nap.edu. 

For more information about the Institute of Medicine, visit the IOM home page at:  
www.iom.edu. 

Copyright 2012 by the National Academy of Sciences. All rights reserved.

Printed in the United States of America

The serpent has been a symbol of long life, healing, and knowledge among almost all cultures 
and religions since the beginning of recorded history. The serpent adopted as a logotype by 
the Institute of Medicine is a relief carving from ancient Greece, now held by the Staatliche 
Museen in Berlin.

Suggested citation: IOM (Institute of Medicine). 2012. Ensuring Safe Foods and Medical 
Products Through Stronger Regulatory Systems Abroad. Washington, DC: The National 
Academies Press.

Photo credits:
Front cover 
©2007 Natalie Moraru, Courtesy of Photoshare
Back cover, from top to bottom
© 2009 Joydeep Mukherjee, Courtesy of Photoshare
© 2006 Morgan Rog, Courtesy of Photoshare
© 2009 Wendy Leonard, Courtesy of Photoshare



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

“Knowing is not enough; we must apply. 
Willing is not enough; we must do.” 

—Goethe

Advising the Nation. Improving Health.



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

The National Academy of Sciences is a private, nonprofit, self-perpetuating society 
of distinguished scholars engaged in scientific and engineering research, dedicated to 
the furtherance of science and technology and to their use for the general welfare. 
Upon the authority of the charter granted to it by the Congress in 1863, the Acad-
emy has a mandate that requires it to advise the federal government on scientific 
and technical matters. Dr. Ralph J. Cicerone is president of the National Academy 
of Sciences.

The National Academy of Engineering was established in 1964, under the charter 
of the National Academy of Sciences, as a parallel organization of outstanding engi
neers. It is autonomous in its administration and in the selection of its members, 
sharing with the National Academy of Sciences the responsibility for advising the 
federal government. The National Academy of Engineering also sponsors engineer-
ing programs aimed at meeting national needs, encourages education and research, 
and recognizes the superior achievements of engineers. Dr. Charles M. Vest is presi-
dent of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of 
Sciences to secure the services of eminent members of appropriate professions in 
the examination of policy matters pertaining to the health of the public. The Insti-
tute acts under the responsibility given to the National Academy of Sciences by its 
congressional charter to be an adviser to the federal government and, upon its own 
initiative, to identify issues of medical care, research, and education. Dr. Harvey V. 
Fineberg is president of the Institute of Medicine.

The National Research Council was organized by the National Academy of Sci-
ences in 1916 to associate the broad community of science and technology with the 
Academy’s purposes of furthering knowledge and advising the federal government. 
Functioning in accordance with general policies determined by the Academy, the 
Council has become the principal operating agency of both the National Academy 
of Sciences and the National Academy of Engineering in providing services to 
the government, the public, and the scientific and engineering communities. The 
Council is administered jointly by both Academies and the Institute of Medicine. 
Dr. Ralph J. Cicerone and Dr. Charles M. Vest are chair and vice chair, respectively, 
of the National Research Council.

www.national-academies.org



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

v

COMMITTEE ON STRENGTHENING CORE ELEMENTS OF 
REGULATORY SYSTEMS IN DEVELOPING COUNTRIES

JIM E. RIVIERE (Chair), Burroughs Wellcome Fund Distinguished 
Professor of Pharmacology; Director, Center for Chemical Toxicology 
Research and Pharmacokinetics, College of Veterinary Medicine, 
North Carolina State University, Raleigh

THOMAS BOLLYKY, Senior Fellow, Global Health, Economics, and 
Development, Council on Foreign Relations, Washington, DC

CORRIE BROWN, Josiah Meigs Distinguished Teaching Professor, 
Department of Veterinary Pathology, College of Veterinary Medicine, 
University of Georgia, Athens

MARTHA BRUMFIELD, President, Martha A. Brumfield, LLC, 
New York, NY

ROBERT BUCHANAN, Professor and Director, Center for Food Safety 
and Security Systems, University of Maryland, College Park

JAKE YUE CHEN, Director, Indiana Center for Systems Biology 
and Personalized Medicine; Associate Professor, IUPUI School of 
Informatics, Indianapolis 

JUNSHI CHEN, Senior Research Professor, Chinese Center for Disease 
Control and Prevention, Beijing

JANE HENNEY, Professor of Medicine, University of Cincinnati, Ohio
CARLOS M. MOREL, Director, Center for Technological Development 

in Health, Oswaldo Cruz Foundation (Fiocruz), Rio de Janeiro, Brazil 
CLARE NARROD, Research Scientist and Risk Analysis Program 

Manager, University of Maryland, Joint Institute for Food Safety and 
Applied Nutrition, College Park

ANDY STERGACHIS, Professor, Departments of Epidemiology and 
Global Health; Adjunct Professor, Departments of Pharmacy and 
Health Sciences; Director, Global Medicines Program, School of 
Public Health, University of Washington, Seattle

PRASHANT YADAV, Director, Healthcare Research, William Davidson 
Institute, University of Michigan, Ann Arbor

Consultants

HOWARD A. ZUCKER, Pediatric Cardiac Anesthesiologist, Albert 
Einstein College of Medicine; Senior Advisor, Division of Global 
Health and Human Rights, Massachusetts General Hospital



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

vi

NOEL GREIS, Director, Center for Logistics and Digital Strategy; 
Co-Director, UNC-Tsinghua Center for Logistics and Enterprise 
Development, Kenan Institute of Private Enterprise, Kenan-Flagler 
Business School, University of North Carolina at Chapel Hill

Staff

GILLIAN BUCKLEY, Program Officer, Study Director
PATRICIA CUFF, Senior Program Officer
ANNE CLAIBORNE, Senior Program Officer
KENISHA PETERS, Research Associate
RACHEL TAYLOR, Research Associate
MEGAN GINIVAN, Research Assistant
KATHLEEN BURNS, Intern (January-February 2012)
GAELAN RITTER, Intern (January-May 2011)
ELIZABETH WELLS, Intern (June-August 2011)
YING ZHANG, Intern (December 2010-December 2011)
JULIE WILTSHIRE, Financial Associate
PATRICK W. KELLEY, Director, Boards on Global Health and African 

Science Academy Development



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

vii

This report has been reviewed in draft form by individuals chosen 
for their diverse perspectives and technical expertise, in accordance with 
procedures approved by the National Research Council’s Report Review 
Committee. The purpose of this independent review is to provide candid 
and critical comments that will assist the institution in making its published 
report as sound as possible and to ensure that the report meets institutional 
standards for objectivity, evidence, and responsiveness to the study charge. 
The review comments and draft manuscript remain confidential to protect 
the integrity of the deliberative process. We wish to thank the following 
individuals for their review of this report:

Bonnie Buntain, University of Calgary, Faculty of Veterinary Medicine
Stephen R. Byrn, Purdue University, Department of Industrial and 

Physical Pharmacy
Chi-Wan Chen, Pfizer Inc., Global CMC
Cyprian Devine-Perez, New York University, Langone Medical Center
Linda Dimitropoulos, RTI International
David Fidler, Indiana University Maurer School of Law
Katherine A. High, University of Pennsylvania School of Medicine, 

Howard Hughes Medical Institute; Center for Cellular and 
Molecular Therapeutics, The Children’s Hospital of Philadelphia 

Ann Marie Kimball, Bill & Melinda Gates Foundation
John E. Lamb, Abt Associates Inc., International Economic Growth 

Division
Glenn Morris, University of Florida, Emerging Pathogens Institute

Reviewers



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

viii	 REVIEWERS

Donald W. Schaffner, Rutgers, the State University of New Jersey, 
Department of Food Science

Christine L. Taylor, National Institutes of Health, Office of Dietary 
Supplements

Liz Wagstrom, National Pork Producers Council
Richard Whiting, Exponent, Inc., Chemical Regulation and Food 

Safety Center

Although the reviewers listed above have provided many constructive 
comments and suggestions, they were not asked to endorse the conclusions 
or recommendations, nor did they see the final draft of the report before its 
release. The review of this report was overseen by Marla E. Salmon, Dean 
and Professor, School of Nursing, University of Washington; and Johanna 
T. Dwyer, Professor, School of Medicine and Friedman School of Nutrition 
Science & Policy, Tufts University. Appointed by the National Research 
Council and the Institute of Medicine, they were responsible for making 
certain that an independent examination of this report was carried out in 
accordance with institutional procedures and that all review comments 
were carefully considered. Responsibility for the final content of this report 
rests entirely with the authoring committee and the institution.



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

ix

A very high proportion of the seafood we eat comes from abroad, 
mainly from China and Southeast Asia. Most of the active ingredients in 
medicines we take originate in other countries. A substantial share of the 
produce we consume is grown in Latin America. Many low- and middle-
income countries have lower labor costs and fewer and less-stringent envi-
ronmental regulations than the United States, making them attractive places 
to produce food and chemical ingredients for export. The diversity and 
scale of imports makes it impractical for U.S. Food and Drug Administra-
tion (FDA) border inspections to be sufficient to ensure product purity and 
safety, and incidents such as American deaths due to adulterated heparin 
imported from China propelled the problem to public awareness. Beyond 
manufacturing shortcuts, substitutes, and errors, the American food and 
drug supply can be a potential means for intentional harm, and the risk of 
terrorism intensifies the need for high levels of interagency collaboration 
across the FDA, Centers for Disease Control and Prevention, Department 
of Agriculture, and Department of Homeland Security.

Domestic programs, however, regardless of how well they are coordi-
nated, will not be sufficient for the task. The integrated global economy 
demands cooperation across borders—to thwart terrorists, reduce environ-
mental hazards, and ensure that our food and medical products are safe and 
effective. This requires coordination across both industrialized trading part-
ners and emerging economies that have not had the benefit of decades of legal 
and technical development to ensure the safety of food and medical products.

The Institute of Medicine Committee on Strengthening Core Elements 
of Food and Drug Regulatory Systems in Developing Countries took up 

Foreword
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the vital task of helping the FDA to cope with the reality that so much of 
the food, drugs, biologics, and medical products consumed in the United 
States originate in countries with less robust regulatory systems. This report 
describes ways the United States can help strengthen regulatory systems in 
low- and middle-income countries and promote cross-border partnerships—
including government, industry, and academia—to foster regulatory science 
and build a core of regulatory professionals. The committee’s report empha-
sizes an array of practical approaches to ensure sound regulatory practices 
in today’s inter-connected world.

I am very grateful to the committee and to the staff who developed this 
report and hope that the insights, ideas, and recommendations offered here 
will enable residents in the United States and in other countries to benefit 
from safer food and medicine. 

Harvey V. Fineberg, M.D., Ph.D.
President, Institute of Medicine
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Food and medical product safety is crucial for public health. The food 
and medical products regulatory system (hereafter, the regulatory system) is 
a key piece of the public health system. In the United States, the Food and 
Drug Administration (FDA) protects consumers from unsafe food and drugs, 
an ever more complicated task as increasingly food and medical products 
travel through complex international supply chains. The past 10 years 
have seen contaminated heparin and pet food reach the American market 
from foreign factories. Thousands of Americans die every year from food 
poisoning and, although much of it is home-grown, foodborne epidemics 
are increasingly international. This is small compared to the product safety 
calamities in developing countries, where fake drugs and poisoned excipients 
kill tens of thousands against a constant background of aflatoxin poisoning 
and foodborne disease. 

Product safety in the United States depends on systems in faraway 
places. The FDA estimates that more than 80 percent of active pharmaceuti-
cal ingredients and 40 percent of finished drugs come from abroad, as does 
85 percent of seafood. Congress has reacted to these trends by requiring 
that the FDA inspect more producers. Meeting Congress’s new inspection 
targets will be a great effort for the FDA. More importantly, Congress’s 
most ambitious inspection plan still monitors only a small fraction of for-
eign manufacturers. 

The FDA cannot do its job well without substantive improvements in 
the capacity of its counterpart agencies in emerging economies. With this 
in mind, the FDA commissioned this study to identify the core elements of 
food, drug, medical product, and biologics regulatory systems in develop-

Summary
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2	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

ing countries; to identify the main gaps in these systems; and to design a 
strategy the FDA and other stakeholders can use to strengthen food and 
medical products regulatory systems abroad. 

In preparing this report, the committee heard from stakeholders from 
many low- and middle-income countries at conferences in Washington, DC, 
Beijing, São Paulo, Pretoria, and New Delhi. A brief summary of its findings 
and recommendations follows. 

CORE ELEMENTS OF REGULATORY SYSTEMS

The committee identified the main characteristics of successful regula-
tory systems. First, a robust system is responsive; it can respond quickly 
in a crisis, and it can respond appropriately to new science and new ideas. 
Such a system also focuses on the outcomes and does not become overly 
concerned with prescribing methods that might get in the way of innova-
tion. A robust regulatory system is a predictable system; rules are applied 
consistently and fairly and are designed to favor neither small nor large 
companies, neither imports nor domestic products. The system allocates 
controls proportionate to risk and regulates products with similar risks in 
similar ways. Finally, a robust regulatory system is independent; it is not 
unduly influenced by politics or money. 

The main duties of a medical products regulatory authority are: product 
registration; the publication of clear licensure requirements; the provision 
of unbiased information; market entry notification; safety and effectiveness 
surveillance; quality control testing; inspection of manufacturers against 
good manufacturing practices; inspection of distributers against good dis-
tribution practices; and the evaluation of medical product performance 
through trials. In countries that produce vaccines, the regulatory authority 
is also responsible for the systematic lot release of the vaccine. The main 
duties of a food regulatory system are providing unbiased education and 
advice to all stakeholders; inspecting food production sites and processing 
plants against good agricultural practices and good manufacturing prac-
tices; evaluating hazard analysis and critical control points (HACCP) plans; 
conducting physical, chemical, and microbiological analysis of food; and 
doing epidemiological surveillance. These responsibilities make the regula-
tory system a main piece of the public health system. 

Low- and middle-income country regulatory authorities are not able to 
execute all of these responsibilities. With this in mind, the committee identi-
fied minimal elements for a regulatory system. At a minimum, the country 
must have a rule-making process. This rule-making system should be open 
enough to allow all stakeholders to comment on new regulations. A mini-
mally functional system also has a protocol for different agencies involved 
in product regulation to work together. It also has a way to identify when 
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regulatory action is necessary. The minimal elements of a regulatory system 
emphasize the processes that let the system run well. Product safety is, of 
course, the goal of any food and medical products regulatory system. How-
ever, at a minimum there must be a process in place that allows the system 
to run. When this administrative framework is in place regulators have a 
way to execute their product safety responsibilities. 

Cooperation with counterpart regulatory agencies is a core element of 
a modern regulatory system. Coordination among the different regulatory 
agencies within a country is also necessary for product safety, including co-
ordination at different levels of government. The use of HACCP principles 
to control the food system and the regulation of active pharmaceutical 
ingredients are examples of areas where different regulators work together 
to their mutual benefit. 

CRITICAL ISSUES IN DEVELOPING COUNTRY FOOD 
AND MEDICAL PRODUCT SAFETY SYSTEMS

The committee identified nine common problems that cut across devel
oping country product safety systems. A brief summary of these nine critical 
issues follows. 

1.	 Adherence to international standards is a clear problem; it requires 
good infrastructure and expensive equipment. The least developed 
countries often lack the scientific expertise to send active advocates 
to international standard setting meetings. Because their represen-
tatives do not participate in any meaningful way, the countries 
become standard-takers, not participants in standard setting. 

2.	 There are many related problems in controlling supply chains. 
Food spoils quickly without refrigeration or proper storage, and 
it takes too long to get to market over poor roads. The vaccine 
supply chain and, to a lesser extent, the medicine supply chain are 
prey to breaks in the cold chain and to wastage. Inventory plan-
ning and demand management are difficult in places that have 
neither reliable transportation infrastructure nor sufficient manage-
rial expertise in the health workforce. 

3.	 Problems controlling supply chains are difficult to separate from 
infrastructure deficits. There are serious shortcomings in the mar-
ket infrastructure in low- and middle-income countries, such as 
lack of pest control and refrigeration. Quality-control laboratories 
are woefully few, and the ones that do exist have outdated equip-
ment and often have to depend on an unreliable power supply. 
Local manufacturing is complicated by more basic sanitation prob-
lems. Information technology could improve the jobs of regulators 
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and industry in developing countries, but bandwidth is far too 
expensive and unreliable. All elements of the system require trained 
personnel, which is often scarce in developing countries. 

4.	 A strong legal foundation is a prerequisite for food and medical 
product regulation. Some of the poorest countries have no laws 
governing product safety; others have a surfeit of confusing and 
contradictory ones. Enforcing product safety laws is a monumental 
task, one that is often neglected or executed unevenly. Product 
liability laws are often essentially non-existent. 

5.	 Government regulators have too few staff, problems retaining their 
staff, and problems with morale. Corruption is both a cause and 
an effect of many of the workforce problems. Some staff are fired 
for political reasons; others grow frustrated and quit.

6.	 Regulatory responsibilities in low- and middle-income countries are 
often scattered among many different agencies. This is true in the 
United States and in many other developed countries as well, but 
it becomes a problem in places where the same responsibilities are 
assigned to different agencies or when there is no way for differ-
ent agencies to communicate. Sometimes the agencies have limited 
authority to enforce laws; others have authority, but problems 
coordinating with other agencies. 

7.	 Poor surveillance systems prevent regulators from evaluating emerg-
ing safety signals. They cannot monitor medical product safety, 
track epidemics, or do risk analysis without reliable surveillance 
data. Weaknesses in the vaccine safety surveillance system can 
aggravate vaccine scares. Pharmacovigilance systems are also weak; 
often doctors and pharmacists are not aware of their responsibilities 
to report adverse drug events. 

8.	 Strong communication can do much to assuage the problems of 
fragmentation in a regulatory authority, but there are problems 
with communication among the different agencies responsible for 
regulation in developing countries. There are also problems com-
municating within agencies, especially from subordinate to senior 
staff. Often there is no appropriate forum for regulators to com-
municate with industry. Consumer groups, which communicate the 
public’s needs to both government and industry, are often missing. 

9.	 A push for product safety can come from the public, especially in 
large markets with good communications systems. When govern-
ments are accountable to their citizens, public opinion can drive 
political will. Politicians in emerging economies are often more 
concerned with economic growth. Some regulators are assigned a 
job that has both product promotion and regulatory responsibili-
ties; they can do neither fully or well. Product safety is not a high 
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priority in countries with skeletal health systems, poor sanitation, 
and high mortality. Ironically, the vast increase in foreign aid for 
health over the past 10 years has had an unintended consequence 
of decreasing national governments’ allocations to health, to the 
detriment of food and medical product safety. 

STRATEGY FOR BRIDGING THESE GAPS

After analyzing the nine main gaps in food and medical product regula-
tory systems in developing countries, the committee developed a strategy 
to bridge these gaps. This strategy emphasizes public health, market incen-
tives, risk-based investments, and international coordination.

Unsafe food and medical products are at the root of many public health 
problems in poor countries. Foodborne disease often causes diarrhea, which 
in turn aggravates malnutrition. Malnutrition compounds the many infec-
tious diseases common in developing countries, diseases that go untreated 
because of an unsafe or unreliable drug supply. No one would argue that 
improving public health is less than essential for international development, 
and the regulatory system is a key piece of the public health system. Yet, 
donors are disinclined to invest in regulatory systems, preferring to fund 
disease-specific programs or improve the primary health system. 

There is much room for improvement in the way donor agencies, foun-
dations, non-governmental organizations, and multilateral organizations 
invest in regulatory systems, not the least of which is an emphasis on risk. 
It is neither good management nor good sense to divide resources equally 
among all regulated products. Risk assessment is the foundation of modern 
regulatory science. An understanding of the same should guide investments 
in product safety. 

The market can also drive improvements to regulatory systems, but not 
without deliberate incentives. The American food and medical products 
market is strictly controlled, as are all of the most lucrative markets. In 
emerging economies, small- and medium-sized businesses dominate much 
of the pharmaceutical supply chain and vastly more of the food supply 
chain. Economies of scale make it difficult for these industries to adhere to 
the standards that would allow them to export to hard currency markets. 
Proper monetary incentives can help developing country producers stay 
competitive in the global marketplace. Similarly, stricter product liability 
laws can work to the advantage of producers who make safety a priority. 

Product safety cannot improve without international cooperation. Uni-
versities and multilateral organizations are often adept at collaborating across 
borders. Regional collaboration is an efficient form of collaboration that 
allows less technologically advanced countries to benefit from the systems in 
place in neighboring countries. 
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INTERNATIONAL ACTION

Because of international trade, product safety failures in any one coun-
try can have ramifications around the world. The global foodborne disease 
outbreaks and contaminated drug scares have driven this point home over 
recent years. International trade is also a vehicle for economic development; 
jobs in high-value agriculture and manufacturing are ways out of poverty 
for many. Because everyone has a stake in product safety, everyone needs 
to take action to build regulatory systems. The committee’s proposed inter-
national action will: increase investments in regulatory systems; encourage 
open dialogue among government, industry, and academia in emerging 
economies; work toward voluntary sharing of inspection results; and sup-
port surveillance. 

Recommendation 5-1: In the next 3 to 5 years, international and 
intergovernmental organizations should invest more in strengthening 
the capacity of regulatory systems in developing countries. The United 
States should work with interested countries to add it to the G20 
agenda. Investments in international food and medical product safety 
should be a significant and explicitly tracked priority at development 
banks, regional economic communities, and public health institutions. 
International organizations should provide assistance to achieve mean-
ingful participation of developing country representatives at interna-
tional harmonization and standardization meetings. 

There is common ground where food and medical product safety, 
public health, trade, and economic development are mutually reinforcing. 
The development banks and regional economic communities work in this 
common ground; they should invest more in building regulatory systems in 
low- and middle-income countries. In particular, their investments should 
aim to improve the participation of scientists from these countries in in-
ternational standard setting. The G20 is an excellent forum for industrial-
ized and emerging economies to work together on development. In 2012, 
Mexico will host the G20 meeting. An emerging manufacturing nation with 
a vigorous export economy, Mexico would be an ideal leader for a global 
initiative on food and medical product safety. The United States and other 
G20 nations should support Mexico in this effort. 

Recommendation 5-2: In emerging economies, national regulatory 
authorities, regulated industry, and industry associations should engage 
in open and regular dialogue to exchange expert scientific and technical 
information before policies are written and after they are implemented. 
Starting in the next 3 to 5 years, these regulatory authorities should 
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identify third parties, such as science academies, to convene the three 
pillars of a regulatory system—government, industry, and academia—in 
ongoing discussion to advance regulatory science, policy, and training.

A robust regulatory system depends on input from industry and aca-
demia; government simply cannot shoulder the burden alone. In some 
counties this will require a cultural shift. Science academies are one neutral 
venue that can bring stakeholders together for open dialogue; public health 
institutes, although usually governmental, are another. Regardless of the 
venue that regulatory authorities use, they need to collaborate with indus-
try and academia when designing their policies and when reviewing them. 

Recommendation 5-3: Countries with stringent regulatory agencies1 
should, within the next 18 months, convene a technical working group 
on sharing inspection reports with the longer-term goal of establishing 
a system for mutual recognition of inspection reports.

Sharing inspection reports is an important first step in mutual recognition 
and international regulatory harmonization. In the next 18 months countries 
with stringent regulatory agencies should share their inspection reports of 
facilities in developing countries. This is a simple step that could reduce a 
great deal of waste. There is no need for American and European inspectors 
to duplicate each other’s work, especially when a vast number of facilities 
go uninspected. Over the next decade, these agencies should participate in a 
working group on mutual recognition of inspection reports. In time, regula-
tory authorities in emerging economies would also be able to contribute. 

Recommendation 5-4: Industry associations should, over the next 
3 years, define an acceptable protocol for sharing of internal inspec-
tion results among their members. After agreeing on the methods, 
they should regularly share their results among their members.

Sharing inspection results is sensitive but crucial to an efficient product 
safety system. In the next 3 to 5 years, food and medical product industry 
associations can work with their members to decide what information to 
share and how to share it. They could also encourage members to make 
use of modern data management and to rely less on handwritten inspection 
reports. 

1  Countries with stringent regulatory agencies include the United States, European Union 
member states, and Japan. For the purposes of this report the committee includes ICH 
Observers and Associates, Australia, New Zealand, Norway, Iceland, Switzerland, and Canada 
in the category. 
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Recommendation 5-5: Starting in the next 5 years, USAID, FDA, CDC, 
and USDA should provide (both directly and through WHO and FAO) 
technical support for strengthening surveillance systems in develop-
ing countries. This technical support could include development of 
surveillance tools, protocols for foodborne disease surveillance and 
post market surveillance of medical products, and training of national 
regulatory authority staff and national experts. 

There is a wealth of surveillance expertise in the United Nations (UN) 
system; the U.S. government and universities have substantial technical 
depth in the same. These organizations need to strengthen surveillance 
systems in low- and middle-income countries. The CDC’s PulseNet pro-
gram, for example, is a surveillance program that has expanded to Latin 
America, Asia, the Middle East, and Europe. In the next 3 years, USAID, 
FDA, CDC, and USDA can work with their host country counterparts 
to develop manageable systems for pharmacovigilance. Within 5 years, 
an expansion of the CDC PulseNet program could elicit meaningful 
improvements in the foodborne disease surveillance systems in the poor-
est countries. Building a cadre of trained epidemiologists will take time, 
probably 10 years or longer, but is an important step of strengthening 
surveillance systems.

DOMESTIC ACTION

The Food Safety Modernization Act and the FDA’s new Pathway to 
Global Product Safety and Quality make it clear that the agency is prepared 
to change its operations to keep pace with globalization. The committee 
recommended specific actions that the FDA and other government agencies 
should take to improve the capacity of regulatory authorities in low- and 
middle-income countries. The committee’s proposed domestic action will: 
use risk as a guiding principle; use information technology; bridge training 
gaps; lead in adaptation of international standards; expand the one-up, one-
back track and trace requirements; research inexpensive technology; give 
market incentives for supply chain management; and increase civil liability. 

Recommendation 6-1: The FDA should use enterprise risk manage-
ment to inform its inspection, training, regulatory cooperation, and 
surveillance efforts. Enterprise risk management should apply to the 
Agency’s entire operation, and it should incorporate a number of set 
criteria such as country of manufacture or production, volume and type 
of product, facility inspection history, and trends or data shared from 
other regulatory authorities.
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A comprehensive use of risk management should guide the FDA, and 
it should employ risk management for its entire operation, not merely for 
inspections as is often advised. In the next 3 to 5 years, the FDA should 
use risk to run its international programs—to choose which offices to scale 
up, what trainings to run, and where to run them. In the next 10 years, 
the agency should use risk to determine how it allocates its resources to 
both domestic and international programs. To this end, it may need to ask 
Congress to revise the law governing it. 

Recommendation 6-2: The FDA should develop an information and 
informatics strategy that will allow it to do risk-based analysis, monitor 
performance metrics, and move toward paperless systems. In the next 
3 to 5 years, the FDA should propose, in all its international harmoni-
zation activities, a standardized vocabulary, a minimum data set to be 
collected, and the frequency of data collection.

The use of an enterprise-wide risk management system depends on 
efficient and reliable data management and on using a data format that 
lends itself to appropriate international sharing. In the next 3 to 5 years, 
the FDA can articulate a standard data collection format and vocabulary. 
The FDA should work with international forums such as the World Wide 
Web Consortium and the Institute of Electronics and Electrical Engineers 
to work out a minimum key data set that it and its counterparts can col-
lect and share. These are steps to the goal of having a paperless system in 
the next decade.

Recommendation 6-3: The FDA should facilitate training for regula-
tors in developing countries. The purpose is workforce training and 
professional development through an ongoing, standing regulatory sci-
ence and policy curriculum. In the next 3 to 5 years, the FDA should 
broaden the scope of FDA University to educate FDA staffers on in-
ternational compliance with its regulations. In the long term, the FDA 
should consider the options the committee puts forth in Chapter 6. 

The FDA should use its diplomatic staff abroad and its gravity at inter
national forums to facilitate the training of foreign regulators, though not 
necessarily to host it. There should be a predictable, standing regulatory 
science and policy curriculum that regulators from abroad could work 
through. Training-of-trainers will also be an invaluable way to educate 
in all languages and reach students in remote places. Over the next 3 to 
5 years, the FDA can work through existing networks, such as the Asia 
Pacific Economic Cooperation’s Partnership Training Institute Network, 
to train trainers. There is also value in an apprenticeship program akin to 



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

10	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

the CDC’s Field Epidemiology Training Program. The committee under-
stands that training regulators at an international regulatory college and 
developing an apprenticeship program will take about a decade. In the next 
3 to 5 years, the FDA can broaden the scope of classes at its staff college 
to better educate American regulators on the international effects of and 
international compliance with U.S. regulations. 

Recommendation 6-4: U.S. policy makers should integrate food and 
medical product safety objectives into their international economic 
development, trade, harmonization, and public health work. To this 
end, the FDA should lead in the development and adoption of interna-
tional and harmonized standards for food and medical products.

The FDA is an accepted gold-standard regulatory agency; it should lead 
by example in the use of international standards. Harmonized standards 
facilitate trade and simplify compliance with product safety rules. The 
FDA should also work with other industrialized countries to streamline 
the criteria they use to evaluate conformance with standards. The FDA can 
also work with the U.S. Trade Representative to use international forums 
to promote harmonized standards for foods and medical products. In the 
next 3 to 5 years, the FDA can begin adopting harmonized international 
standards, but the full realization of integrating product safety into the 
larger U.S. international policy agenda will take a decade. 

Recommendation 6-5: The FDA, which currently requires one-up, one-
back track and trace requirements for food, should, in the next year, 
hold a multi-sector, international, public workshop on applying them 
to medicines, biologics, and (when appropriate) to devices.

Laws require food producers to identify the immediate prior and imme
diate subsequent recipient of all products in their supply chains. This is 
called one-up, one-back traceability. Expanding one-up, one-back require-
ments to drugs will be complicated, but all stakeholders need to think seri-
ously about the costs and benefits of doing this. The FDA can demonstrate 
its commitment to strengthening global supply chains by hosting a public 
hearing on this topic in the next year. 

Recommendation 6-6: Starting in the next 2 years, the FDA and the 
USDA should implement Cooperative Research and Development 
Agreements and other programs to encourage businesses and academia 
to research and develop innovations for low-cost, appropriate fraud 
prevention, intervention, tracking, and verification technologies along 
the supply chain.
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The U.S. government needs to encourage research into frugal technolo-
gies that would be useful in poor countries. The USDA and FDA should 
pursue Cooperative Research and Development Agreements with private 
companies to work together in research and development; the first of these 
could be issued in the next 2 years. They can also collaborate directly with 
researchers in developing countries. The technologies developed in these 
collaborations would also benefit small- and medium-sized producers in 
the United States into the future. 

Recommendation 6-7: The FDA should ensure an adequate mix of 
incentives to importers of food and medical products that are confirmed 
to meet U.S. regulatory standards. One such promising initiative is the 
2-year FDA Secure Supply Chain pilot program. The FDA should eval-
uate this program immediately after its pilot phase (scheduled to end 
in 2014). The program should be expanded, if successful, to include a 
greater number of importers and food. 

The FDA does not have the authority to regulate all the upstream 
activities in complex international supply chains of food and medical prod-
ucts. The Secure Supply Chain pilot program rewards firms that trace their 
products thoroughly from manufacture to entry into the United States. The 
results from this pilot program should be evaluated when the pilot phase 
is over in 2014 with the goal of expanding the project to include more 
importers and more products in the next 3 to 5 years. 

Recommendation 6-8: Over the next 10 years, U.S. government agencies 
should work to strengthen the ability of those harmed by unsafe food 
and medical products to hold foreign producers and importers liable in 
civil lawsuits. 

Importers carry a great deal of product liability risk when they bring 
products into the American market. The U.S. government should give clear 
guidance to producers in low- and middle-income countries on the rights 
of consumers and the importance of product liability laws to trade and to 
health. In the next decade, U.S. government agencies including, but not 
limited to, the U.S. Trade Representative, the Department of Treasury, and 
the Department of Justice should work to increase liability for unsafe food 
and medical products.

CONCLUSION

Over the past 30 years, international trade, outsourcing, and improve-
ments in telecommunication have created a more unified world economic 
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system. This system benefits many, but it also presents new challenges. 
Individual countries can no longer depend on their national regulatory 
authorities to guarantee product safety in the domestic market. This report 
identifies the most pressing problems facing food and medical product 
regulators in developing countries. It outlines a strategy that can guide 
investments in regulatory capacity. It also recommends 13 specific actions 
the U.S. government and others could take to improve product safety and 
public health around the world. 

The strategy for building regulatory systems and the 13 specific recom-
mendations put forth in this report could do much to improve food and 
medical product safety in the United States and abroad. It was clear to the 
committee that product safety is a dynamic problem; it requires agile sys-
tems to respond to changing needs. The system should use enterprise risk 
management to inform its decisions. It is also clear that the FDA cannot act 
alone; it must develop ways to make the most of its extensive expertise and 
limited resources. Pooling data and planning inspections with other strin-
gent regulatory agencies is an important first step. Other international orga-
nizations and regional communities are well-positioned to lead in training 
and education—key pieces of the solution. Finally, it has become clear that 
the FDA needs to refocus resources and attention on modern threats to the 
food and medical product supply. This will probably require rebalancing 
programs to give more attention to foreign producers and suppliers.
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Introduction

The world has changed rapidly in the past 30 years, and it will continue 
to change for the foreseeable future. Some of these changes are evident to 
any keen observer. Globalization of infectious agents over recent decades 
has contributed to the well-publicized spread of HIV, avian influenza, SARS, 
and multi-drug resistant tuberculosis. The globalization of the world’s food 
and drug supplies is less obvious, perhaps because it has been so rapid and 
less dramatic to the average consumer. 

International commerce is a reality of modern food production and 
medical product manufacture. The U.S. Food and Drug Administration 
(FDA) oversees 20 million import lines, including close to seven million 
import lines for medical devices alone (Figure 1-1), a three-fold increase in 
regulated imports from a decade ago (Figure 1-2a) (Gill, 2011). Around 85 
percent of the seafood, 39 percent of the fruits and nuts, and 18 percent 
of the vegetables that Americans buy come from abroad, as do 80 percent 
of active pharmaceutical ingredients (API) and 40 percent of finished drugs 
(Figure 1-2b) (Pew Health Group, 2011; Jerardo, A., pers. comm.).

Even to say that American foods and drugs come from abroad is an 
oversimplification. Prepared foods and fixed-dose pharmaceuticals, end 
products in the marketplace, are themselves mixtures of dozens of ingre-
dients, often each one from a different country, prepared and repackaged 
by intermediaries around the world before their final sale. Modern sup-
ply chains are complex and reach every corner of the globe. Figure 1-3 
shows the path tunafish may travel to reach an American supermarket, and 
Figure 1-4 describes a modern drug supply chain and the many potential 
points of vulnerability. As the FDA’s Pathway to Global Product Safety and 
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FIGURE 1-1
Imports of regulated products increased nearly three-fold between 2002 and 2010.

SOURCE: Gill, 2011.

Quality pointed out, the distinction between foreign and domestic produc-
ers is no longer clear (FDA, 2011b). 

For the same reasons, through international travel and trade, the health 
and safety of the American public is now intricately linked to the health 
and safety of people around the world. Recognition of this reality is the 
cornerstone of the Department of Health and Human Services’ (HHS’s) 
2011 Global Health Strategy. Secretary of Health Kathleen Sebelius called 
for the new strategy to guide the Department in realizing its own goals and 
those of other countries, explaining that “only through . . . multiple and 
collaborative efforts will [HHS] truly make a mark by improving global 
health” (HHS, 2011, p. 3). The strategy lays out three interconnected goals 
for HHS, the parent agency of the FDA. They are protecting and promoting 
the health of Americans through global health action; providing leadership 
and technical expertise to improve global health; and advancing U.S. inter-
ests through global health action (HHS, 2011). (See Figure 1-5.)

The Global Health Strategy marks a departure from the traditional 
conception of HHS and its agencies, including the FDA, as purely domestic 
organizations with an almost exclusively domestic focus. For the FDA in 
particular, the new HHS strategy aims to “strengthen regulatory capacity 
on a global basis. Extending . . . surveillance, regulatory, and program 
activities beyond the U.S. borders enables more effective protection of 
Americans’ health through improving the health of the world’s population” 
(HHS, 2011, p. 19). This is consistent with the evolving scope of the FDA’s 
work presented in the Pathway to Global Product Safety and Quality. This 
report explains the changes the FDA sees as necessary to “transform itself 
from a domestic agency operating in a globalized world to a truly global 
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FIGURE 1-3
Canned tuna travels the global supply chain before reaching American tables.

SOURCE: FDA, 2011b.

agency fully prepared for a regulatory environment in which product safety 
and quality know no borders” (FDA, 2011b, p. 3). To this end, the FDA 
plans to work more with its counterpart agencies to create global coalitions 
of regulators; to develop international data-sharing systems; to expand its 
intelligence system; and to work with public and private third parties and 
industry to increase the returns on their mutual efforts (FDA, 2011b).

THE CHANGING FACE OF THE FDA

According to its website, the FDA “is responsible for protecting the 
public health by assuring the safety, efficacy and security of human and 
veterinary drugs, biological products, medical devices, our nation’s food 
supply, cosmetics, and products that emit radiation” (FDA, 2010). Because 
of globalization, its responsibilities now require more international work. 
The changes put forth in Pathway to Global Product Safety and Quality 
and the HHS Global Health Strategy are the culmination of a gradual shift 
in the FDA’s way of operating, the ramifications of which might not yet be 
widely recognized, as the American regulatory system moves from mainly 
reacting to crises to preventing them (Olson, 2011). The 2011 Food Safety 
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A HEALTHIER & SAFER WORLD

GOAL 1
Protect and Promote the
Health and Well-Being of
Americans through Global

Health Action.

GOAL 2
Provide Leadership and

Technical Expertise in
Science, Policy, Programs,
and Practice to Improve

Global Health.

GOAL 3
Advance U.S. Interests in 
International Diplomacy, 

Development, and 
Security through

Global Health Action.

FIGURE 1-5
The HHS’s Global Health Strategy lays out three interconnected goals.

SOURCE: HHS, 2011.

Modernization Act improves the FDA’s ability to prevent and respond to 
outbreaks and gives the FDA the authority to recall foods (Stewart and 
Gostin, 2011). The act also aims to improve the safety of imported foods 
by requiring importers to verify that their plants overseas adhere to U.S. 
safety standards, and by establishing a way for qualified third parties to 
certify that producers abroad meet quality standards (FDA, 2011b). The 
act also increases the number of foreign inspections required of the FDA 
to 600 in 2011, doubling every year for the next 5 years after that (FDA, 
2011b). 

The FDA is also under pressure to increase the number of foreign 
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inspections it does of medical product manufacturers. In 2008 the Govern
ment Accountability Office (GAO) estimated that at the rate FDA was 
inspecting drug factories overseas, it would take 13 years to inspect every 
exporter once (GAO, 2008a). A complementary study reported that 
high-risk medical device factories were inspected once every 6 years and 
medium-risk devices about once every 27 years (GAO, 2008b). The FDA 
responded by creating a group of U.S. staff who exclusively inspect manu-
facturers overseas and by placing inspectors in the FDA’s foreign offices 
(GAO, 2010a). More recent analyses suggest that improvements to the 
agency’s import databases would allow for more efficient management of 
inspections abroad (GAO, 2010a, 2011). The FDA’s current data manage-
ment system is often criticized; a recent New York Times editorial called it 
“antiquated” and a 2007 FDA Science Board review found it “obsolete” 
(Dangerous imports, 2011; FDA Subcommittee on Science and Technology, 
2007; GAO, 2011).

 The FDA’s public image is mostly a function of infrequent and contro-
versial debates. The FDA suffers from what former Deputy Commissioner 
Joshua Scharfstein calls “competing narratives” of its work and mission 
(Sharfstein, 2011). To some observers, the agency’s new emphasis on work-
ing across borders and markets to advance the emerging field of regulatory 
science may be at odds with a conservative understanding of the agency as 
a domestic enforcer of product safety regulations. The FDA commissioned 
this report to advance its global mission and promote the necessity of work-
ing across borders for product safety. 

CHARGE TO THE COMMITTEE

This report, the HHS Global Health Strategy, and the FDA’s Pathway 
to Global Product Safety and Quality draw on a common implicit con-
ceptual framework: no country protects its citizens by working alone. In 
July 2010 the FDA Office of International Programs wrote to the Institute 
of Medicine (IOM) and provided background on the challenges it faces 
in improving food and drug regulation in developing countries (see Ap-
pendix H). This background, which complemented the statement of task, 
emphasized that the FDA was seeking assistance in developing a broad 
global health and development vision for the agency. Beyond the traditional 
statutory food and drug safety mission focused on protecting the U.S. 
population, the FDA request noted that, “equally important, strengthening 
regulatory capacity in the developing world will reap tremendous benefits 
for the health and quality of life of individuals and communities in those 
countries. Stronger regulatory systems in other countries can help to bolster 
current U.S. government (USG) investments being made in public health 
and development, e.g. through the President’s Global Health Initiative and 
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USG agencies, as well as contributions through multilateral organizations, 
and the broader global health and development community. These efforts 
increasingly embrace the principles of health systems strengthening, govern-
ment ownership, and universal coverage.” (See Appendix H.)

With this request, the FDA asked the IOM to convene a committee of 
international experts to identify the core elements that should be common 
among regulatory systems in developing countries, to explain the main gaps 
in developing country regulatory systems, and to recommend a strategy for 
the FDA and other stakeholders to work with regulators around the world 
to improve product safety. 

In the course of discussing the initially proposed statement of task with 
the FDA, there was concern that because the term “developing countries” 
includes a heterogeneous group of about 150 low- and middle-income 
countries, the committee’s data gathering needed to be focused on a more 
manageable sample. Thus for the purposes of this study it was agreed that 
emphasis in formulating cross-cutting insights would be based on looking 
at commonalities found in a sample of five or six countries that currently 
are or are expected to soon become major pharmaceutical and agricultural 
trading partners with the United States (e.g., Mexico, Brazil, South Africa, 
India, Thailand, and China). Language to that effect was added to the 
statement of task originally proposed by the FDA. Box 1-1 shows the final 
statement of task for this study. 

BOX 1-1  
Statement of Task

	 The FDA has requested that the Institute of Medicine convene a con-
sensus study to assist the FDA in:

(A)	� Identifying the core elements of needed pharmaceutical, biologics, 
medical device, and food safety regulatory systems development 
in developing countries; and in

(B)	� Prioritizing these needs and recommending a strategic approach 
to the FDA’s moving forward to address regulatory capacity needs 
in the context of globalization. 

In addition to identifying and prioritizing the core elements of regulatory 
systems development, the consensus study would also identify:

(C)	� Potential areas in which progress could be made in a 3- to 5-year 
time frame; 
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(D)	� Priorities for FDA engagement; 

(E)	� Areas to which others (bilateral donors, development banks, foun-
dations, academia, industry, and non-governmental organizations) 
are best suited to contribute; and 

(F)	� How the FDA might best “partner” with these other institutions to 
bring to their efforts the expertise that the FDA has in an effort to 
leave a more sustainable “footprint” from both their and the FDA 
resource commitments.

	 Specific questions to be explored by the Consensus Study Committee 
shall at least include:

 1.	� What critical issues do developing country regulatory authorities 
face, and how are they prioritized?

 2.	� In what ways do they participate in standard-setting processes, or-
ganizations, and harmonization efforts?

 3.	� What issues do they face in utilizing/implementing standards in a 
sustainable way?

 4.	�What are the core elements of their regulatory systems, and are there 
others that should be considered?

 5.	� What are the major gaps in systems, institutional structures, work-
force, and competencies?

 6.	�In what ways could those gaps be addressed?
 7.	� In what ways could the U.S. FDA help address those gaps?
 8.	�In what ways could others (as delineated above) help meet those 

gaps?
 9.	�In what ways could the FDA partner with others to help meet those 

gaps?
10.	� What recommendations have already been put forward to strengthen 

regulatory systems?
11.	� What obstacles exist to implement those recommendations?
12.	� What steps could be taken to remove those obstacles?
13.	� What incentives and controls would be needed to support efforts?

	 Given that “developing countries” include a heterogeneous group of 
about 150 low- and middle-income countries, for the purposes of this 
study emphasis will be given to understanding in some depth the issues 
for a limited number of countries that currently are or are expected to 
soon become major pharmaceutical and agricultural trading partners 
with the United States (e.g., Mexico, Brazil, South Africa, India, Thailand, 
and China).

BOX 1-1 Continued
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To address this task the IOM brought together the Committee on 
Strengthening Core Elements of Food and Drug Regulatory Systems in De-
veloping Countries with expertise in global public health, pharmaceutical 
science and practice, agricultural science and practice, food safety, product 
quality assurance, risk assesment and risk management, supply chain man-
agement, globalization and trade, information technology, medical product 
regulation, food regulation, regulatory agency leadership, and regulatory 
or international health law. Box 1-2 describes the committee’s process and 
its domestic and international workshops. 

Both the Food Safety Modernization Act and the FDA’s Pathway to 
Global Product Safety and Quality emphasize collaboration between the 
FDA and its counterpart agencies abroad (Tanne, 2011). To work with 
these agencies, it is important to first understand how regulatory systems 
work and the challenges regulators face in the world’s emerging manufac-
turing nations. The FDA and other stringent regulatory authorities have 
a stake in building the regulatory infrastructure and workforce in these 
countries. It is likely, however, that improving food and medical product 
regulation overseas will require costly investments that the FDA is neither 
authorized nor funded to make. Nor should the FDA, or any one agency, 
shoulder the burden of building capacity in low- and middle-income coun-
tries’ systems alone. Problems resulting from the globalization of the food 
and medical products supply require global solutions. 

The FDA commissioned this study with the frank admission that its 
methods of ensuring product safety, inspections at factories and ports of 
entry, are inadequate when regulated products arrive at 300 different ports 
of entry from over 300,000 factories in 150 different countries (FDA, 
2011b). There are also fundamental flaws with a plan to catch violators by 
inspecting consignments at random. Ensuring the safety of food and medi-
cal products imported from around the world is a difficult task, and one 
that the FDA has executed fairly successfully so far. There is no reason to 
believe that its luck will hold over the next 10 years without substantive 
improvements in the capacity of its counterpart agencies abroad. 

The committee’s first task was to review the statement of task with 
the study sponsors from the FDA Office of International Programs. It did 
this in an open discussion at the first committee meeting. At this meeting, 
Ms. Mary Lou Valdez, Associate Commissioner for International Programs, 
explained to the committee that the statement of task is not “suggesting 
the committee do individual assessments of countries, but to look more 
widely at the [regulatory] landscape. . . . What are [the] essential elements 
of any system? . . . What key competencies are essential with any viable 
regulatory system?” The committee and the sponsors discussed a vision 
for a report describing the commonalities across low- and middle-income 
countries, identifying the common problems and a general strategy for 
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BOX 1-2 
The Committee Process

	 In February 2011, the Institute of Medicine formed a 12-person commit-
tee to complete the task given by the FDA. See Appendix F for committee 
member biographies.
	 The full committee met in March, July, and October of 2011 to hear 
from outside speakers and make its recommendations for this report. 
At the March meeting, the committee heard from eight senior staff at 
the FDA, including Commissioner Hamburg; it also heard from 11 others, 
including a representative of the Mexican Ministry of Health. In July the 
committee heard from an information systems expert and had a public 
phone call with Anvisa, the Brazilian food and drug regulatory authority. 
The October meeting was entirely closed to the public. See Appendix E 
for meeting agendas.
	 In addition, travel delegations made up of committee members and 
IOM staff traveled to China, Brazil, South Africa, and India to meet with 
regulators, representatives of regulated industry, academics, and health 
and development workers. In China, Brazil, and South Africa the travel 
delegation had 1 day in each country of open public workshops and 1 day 
of small group meetings or office visits. In India, the travel delegation did 
not have a large public workshop, but instead had 3 days of small group 
meetings and office visits. The India meeting had originally been planned 
to coincide with the China meeting, but visas for most of the travel del-
egation were withheld for many weeks. The trip had to be canceled on 
short notice and rescheduled. 
	 All the overseas workshops were open to the public. Over the course 
of 10 days of meetings abroad the travel delegations met with 140 stake-
holders, including 21 U.S. government staff posted overseas and 46 regu-
lators from China, India, Bangladesh, Thailand, Brazil, Uruguay, Peru, Chile, 
Tanzania, South Africa, and the African Union. See Appendix E for travel 
meeting agendas. 
	 At workshops overseas, committee chair Dr. Jim Riviere’s opening 
remarks noted that the committee was not going to suggest ways to 
restructure any one country’s regulatory system or to describe any 
country’s shortcomings, but to identify common problems and common 
solutions across a range of low- and middle-income countries. 
	 Public testimonies and information provided to the committee by vari-
ous stakeholders informed its deliberations, the content of this report, 
and the committee’s recommendations to the FDA and other organiza-
tions as to how they can build capacity for food and medical product 
regulation around the world. After hearing public testimony and identify-
ing the main product safety problems in developing countries, the com-
mittee and IOM staff examined these problems in the published literature, 
including scientific studies, commentaries, new articles, and books. This 
literature review gave depth to the committee’s findings and more con-
text to its conclusions. 
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solving them. It was clear to all parties that the statement of task does not 
request analysis of specific regulatory codes in different countries. Instead 
it requires a high-level analysis across food and medical product lines in a 
broad cross-section of countries. Ms. Valdez, her colleague Dr. Katherine 
Bond, and Commissioner Margaret Hamburg explained that one of the 
main goals of this study, from the sponsor’s perspective, was to integrate the 
strengthening of regulatory systems building into the global public health 
and economic development agenda. 

Global public health is a broad field, and many organizations are 
working in it. Implicit in the statement of task is the recognition that the 
FDA budget can barely fund its own activities; it cannot be a donor agency. 
However, this report aims to help the FDA target its capacity building 
efforts and to lay out a strategy that the U.S. government, other govern-
ments, universities, development banks, and nongovernmental organiza-
tions (NGOs) can use to ensure safe food and medical products around 
the world.

This is a complicated problem, but by no means a new one. In its 
analysis of the core elements of a food and medical products regulatory 
system, the committee gained perspective by first considering how one 
gold-standard regulatory agency evolved over the past century. The lessons 
learned from looking at the history of the FDA give a good foundation 
for understanding the building of similar agencies in developing countries. 

THE BUILDING OF A MODERN REGULATORY AGENCY

For much of the past century, Americans have taken safe food and 
drugs for granted, but this was not always so. Quality assurance is a 
relatively modern concept and not one applied to foods or medicines until 
after the Second World War, when technological improvements spurred 
the growth of the manufacturing sector (ASQ, 2012). But starting in the 
late 19th century, industrialization encouraged migration from rural to 
urban areas, and country people who had once raised their own food were 
obliged to buy it. Swindlers flourished in the anonymity of city life. Under 
the leadership of Harvey Wiley, the Department of Agriculture found and 
reported on endless cases of food adulteration: bleaches and dyes in molas-
ses, charcoal in ground pepper, and metal salts in canned foods, to name 
a few (Barkan, 1985; Law and Libecap, 2004). Lead, copper, and mercury 
salts were used to color candy (Jackson, 2009), and patent medicines, many 
marketed for children, commonly contained lethal doses of opiates (Finch, 
1999). Some eastern states took legal action to prevent fraud, and sparsely 
populated western ones became a dumping ground for spurious products 
(Kane, 1964). 

The public distrusted manufacturers, but was ill-equipped to judge the 
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quality of foods and drugs at purchase (Law and Libecap, 2004). A tangible 
anxiety resonated on the pages of period journals, and readers responded. A 
Ladies Home Journal letter-writing campaign petitioned President Theodore 
Roosevelt, his cabinet, and members of Congress for food and drug safety 
laws (Barkan, 1985). Concerns about product quality also took an eco-
nomic toll. American exports were less competitive in Europe, where many 
countries had food and drug regulatory systems in place (Barkan, 1985). 
Public opinion was shifting in favor of regulation, and Upton Sinclair’s 1906 
novel The Jungle, with its horrific depictions of the Chicago meat packing 
industry, perhaps did more than anything else to push government to act. 
Only 4 months after the book’s publication, during which time President 
Roosevelt sent inspectors to verify Sinclair’s portrayal of stock yards and 
slaughterhouses, Congress passed the Pure Food and Drug Act and the Meat 
Inspection Act, banning food adulteration, deceptive statements on labels, 
and the interstate sale of adulterated foods (Jackson, 2009). 

Around the same time, medicine was also changing. In 1901, a 5-year-
old girl died from tetanus in a St. Louis hospital (Junod, 2002). The infec-
tion was traced back to a milk wagon horse. Horse blood serum antitoxin 
was then widely used to treat diphtheria, but there were no controls over its 
production or requirements for batch testing. When this horse contracted 
tetanus, its contaminated serum killed 13 children in total (Bren, 2006). As 
a result, in 1902, Congress passed the Biologics Control Act, which man-

Nineteenth-century patent medicines often contained opiates, stimulants, or alcohol.
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dated that producers be licensed for the manufacture and sale of vaccines, 
serums, and antitoxins (Bren, 2006). 

In 1910 the Flexner Report introduced guidelines for medical school 
accreditation to the United States, requiring doctors to train in anatomy, 
physiology, and laboratory science and to complete a 2-year hospital 
internship (Beck, 2004; Flexner, 1910). Standards for accreditation and 
licensure made the distinctions between medical doctors and quacks clear 
even to uneducated patients. Over time, the practice of medicine grew 
more tied to the prescription of controlled drugs. A growing public con-
cern with addiction motivated the Harrison Narcotic Act of 1914, which 
gave the authority to distribute narcotic drugs and cocaine to licensed 
physicians only (Spillane and McAllister, 2003). 

Legal provisions for food and drug safety still fell short, however. By 
1931 the newly formed U.S. Food and Drug Administration (FDA) did not 
have the authority to inspect farms or factories, and politicians were loath 
to expand its mandate fearing accusations of socialism (Temin, 1978). The 
political climate was tense in the early years of the antimicrobial revolu-
tion, when the S.E. Massengill Company responded to demand for a liquid 
sulfa drug preparation with the so-called Elixir Sulfanilamide, a solution of 
caramel, raspberry extract, water, and the drug sulfanilamide dissolved in 
diethylene glycol (Ballentine, 1981; Wax, 1995). More than 100 people died 
from taking it, many of them children who could not swallow the alterna-
tive tablet drug (Ballentine, 1981). The Federal Food, Drug, and Cosmetics 
Act passed in the emotional aftermath of the mass poisoning required drug 
manufacturers to prove safety before releasing a medicine for sale. 

The FDA grew slowly, often in spurts inspired by egregious industry 
negligence (Figure 1-6). Social changes also drove the need for a government 
food and drug regulator. Rural to urban migration continued throughout 
the 20th century and the Great Depression years before the passage of the 
Federal Food, Drug, and Cosmetics Act saw distinct migration patterns. Af-
rican Americans left the Jim Crow South for jobs in northern cities, many in 
the Chicago meat-packing houses, and small landholders whose ill-advised 
farming practices devastated Oklahoma and surrounding states traveled 
west to California looking for work as day laborers. America changed in 
the 20th century: diet and marketing patterns changed, medicine changed, 
and pharmacology exploded. Designing a regulatory system to adapt to 
these changes was difficult and expensive, especially during the hard times 
of the world wars and the Depression. 

Similar Changes and Similar Hurdles in Emerging Economies

Now more than 150 other countries are facing the same problems, but 
globalization has magnified them 10-fold. Every week, 1.5 million people 
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FIGURE 1-6
The evolution of regulation: History of the U.S. Food and Drug Administration.
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The newly formed Department of Agriculture analyzes food and other 
agricultural products under the Bureau of Chemistry, the early predecessor 
of today’s FDA.

Harvey Washington Wiley becomes Chief Chemist of the 
Bureau of Chemistry and expands the Bureau’s food adulteration 
studies. He spends the next two decades as the “Crusading 
Chemist,” reporting on food adulteration while campaigning 
for a federal law.

Upton Sinclair publishes The Jungle, illustrating the horrors of the 
meat industry.

President Theodore Roosevelt signs the Pure Food and Drug Act 
and Meat Inspection Act into law. The laws ban food adulteration, 
deceptive labels, and the interstate sale of illegal food and drugs. 

The Food, Drug and Insecticide Administration is formed from 
the Bureau of Chemistry to house the food and drug regulatory 
and enforcement functions. 

The Food, Drug and Insecticide Administration is renamed 
the Food and Drug Administration.

Elixir Sulfanilamide, a solution of the drug sulfanilamide (used to treat 
streptococcal infections) dissolved in poisonous diethylene glycol 
and sweetened with raspberry fl avor, kills 107 people. There was 
no law requiring that new drugs be tested for safety.

In the wake of public outcry around the Elixir Sulfanilamide 
incident, the Federal Food, Drug, and Cosmetic Act becomes law. 
It requires manufacturers to prove safety before selling new drugs 
and brings medical devices and cosmetics under federal control.

The Food Additives Amendment requires manufacturers of new food 
additives to prove safety. 

A antiemetic that the FDA blocked from entering the United States is 
identifi ed as the cause of thousands of birth defects in Europe. Public 
support for tougher drug regulation increases.

The Medical Device Amendments classify medical devices in three 
categories based on risk levels and regulate them accordingly. 
The amendments are passed after thousands of women are injured 
by the Dalkon Shield intrauterine device. 

The Food Safety Modernization Act expands the
FDA’s powers with the goal of building a food safety 
system based on prevention.
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leave the countryside for urban centers (FDA, 2011b), and today’s migra-
tory workers are as likely to find work in foreign cities as in the provincial 
capital. Doctors around the world train against similar standards and 
want to treat their patients with modern medicines. Donor organizations 
sometimes supply these drugs, but some are sold at market prices. Firms 
in middle-income countries export medicines cheaply when tariffs allow. 
Even vaccines, though exceedingly complicated to manufacture, are avail-
able around the world, in part because of a combination of technological 
sophistication and low overhead in India, Indonesia, and Brazil.

The global recession has hit poor countries hard. By World Bank esti-
mates, another 90 million people live on less than $1.25 a day because of 
the 2008-2009 financial crisis (UN, 2009; World Bank, 2010). The added 
financial stress came at a bad time for countries transitioning away from a 
state-controlled economy. Some post-colonial and former communist coun-
try governments see a tension between embracing free market capitalism 
and wanting a government check on industry. 

Many of the problems are logistical. Packaged and prepared foods are 
popular even in traditional societies (Unnevehr, 2007), and these foods 
are vulnerable to contamination; microbes on only one ingredient can easily 
contaminate a large amount of food during processing. It is difficult to 
sanitize equipment without plentiful, clean water (Bester, 2011). It is also 
hard to enforce sanitary standards when these standards are at odds with 
prevalent ideas about hygiene. 

Fraud is another old problem aggravated by globalization. Fake medi-
cines are a lucrative business worth between $75 and $200 billion a year 
(Poison pills: Fake drugs, 2010). The trade in them is worst in countries 
with weak regulatory and law enforcement systems (Siva, 2010). In 2008 
New York Times reporters Walt Bogdanich and Jake Hooker won the 
Pulitzer Prize for their investigative series, “A Toxic Pipeline,” that tracked 
adulterated medicine from China to Panama, where over-the-counter cough 
syrup mixed with diethylene glycol killed hundreds (Bogdanich and Hooker, 
2007; The Pulitzer Prizes, 2008). The same network fed solvents to Haiti, 
India, Nigeria, Argentina, and Bangladesh, killing thousands in countries 
where the poor die at home, without seeking medical care, outside the reach 
of surveillance and reporting systems (Bogdanich et al., 2007). Bogdanich 
and Hooker reported on a crisis similar to the aforementioned Elixir 
Sulfanilamide tragedy in everything but scale; they found that distance 
and delay made it almost impossible to trace toxic adulterants through 
international webs of forged certificates and missing receipts. For criminals 
dodging accountability, it is easy to hide in the global village. 
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MODERN FOOD AND DRUG CONTAMINANTS 
TRAVEL FAR AND FAST

In January 2008 the Centers for Disease Control and Prevention (CDC) 
investigated a spike in reported severe allergic reactions among dialysis 
patients taking heparin, a blood thinner sold by Baxter International. The 
CDC and the FDA traced the problem to over-sulfated chondroitin sulfate 
in the heparin active ingredient from China (GAO, 2010b). The adulterated 
heparin mimicked the properties of the authentic drug in standard screen-
ing tests, though it cost roughly 100 times less to manufacture (Pew Health 
Group, 2011). Neither Baxter nor the FDA was ever able to pinpoint the 
exact source of the adulteration (GAO, 2010b; Pew Health Group, 2011). 

In a report to Congress, the GAO concluded that the FDA handled the 
crisis well, taking speedy and appropriate action to protect the American 
public from contaminated heparin (GAO, 2010b). The report identified 
limitations in the FDA’s ability to inspect and investigate heparin producers 
in China (GAO, 2010b). Although a clear weakness in the FDA’s reaction 
to crisis, the inability to quickly inspect foreign firms is not entirely within 
its control. The FDA did not have staff permanently stationed in China 
until November 2008 (FDA, 2011a). Even if it had, and even if its entire 
inspectorate devoted itself only to inspecting the workshops making heparin 
in China, it would still have been nearly impossible to identify the source of 
the problem. Sellers of the contaminated product made between $1 and $3 
million by adding over-sulfated chondroitin sulfate to the active ingredient 
(Villax, 2008). The prospect of such payoffs will surely continue to motivate 
criminal behavior.

The American public became more aware of its vulnerability after the 
heparin incident, though a Harris poll suggested public confidence in the FDA 
had been waning much earlier (Harris Interactive, 2008). In March 2007, 
the FDA recalled 60 million packages of pet food containing Chinese wheat 
gluten tainted with melamine, a cheap additive that mimics protein in testing 
(Barboza and Barrionuevo, 2007). In September 2008, the same adulterant 
was found in the Chinese domestic milk supply. An estimated 300,000 chil-
dren were sickened from the contaminated milk, many suffering permanent 
kidney damage (Branigan, 2008). The enormity of the dairy companies’ 
actions drew public attention to weaknesses in the Chinese food industry 
(Branigan, 2008; Sternberg, 2008). In an interview with Voice of America, 
WHO food safety scientist Peter Ben Embarek attributed much of the prob-
lem to a lag between private-sector production capability and the public 
sector’s ability to regulate (Schlein, 2008). 
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REPORT STRUCTURE

This report aims to identify ways to protect the safety of the food and 
medical product supply around the world. This includes protecting U.S. 
consumers from nefarious suppliers and poorly controlled imports and 
building regulatory capacity in low- and middle-income countries. This 
report will describe ways to work toward standards that will protect both 
foreign and domestic markets. 

There are manifold gaps in the public sector’s ability to regulate food 
and medical products, both in developing and developed countries. This 
report examines these gaps using examples from specific countries to illus-
trate common trends. The report presents a strategy for bridging gaps in 
developing country regulatory systems and ways in which the U.S. govern-
ment and other stakeholders can work together to bridge these gaps. 

This report responds to the statement of task by first describing, in 
Chapter 2, the core elements of food and medical product regulatory sys-
tems as well as the minimal elements of a functional system in a low- or 
middle-income country. Chapter 2 also describes the common elements 
in food, drug, and medical device regulatory systems across countries. 
Chapter 3 summarizes the critical issues regulators in developing countries 
face. These issues fall into the main categories of adherence to standards, 
controlling supply chains, problems with infrastructure, legal problems, 
workforce development, institutional fragmentation, surveillance, commu-
nication, and the lack of political will. Chapter 4 lays out the committee’s 
strategic approach to bridging the gaps in developing country regulatory 
systems. Chapter 5 contains the committee’s recommendations to various 
international organizations and outlines partnerships the FDA could have 
with these stakeholders. Chapter 6 recommends domestic action that could 
improve the capacity of food and medical product regulation around the 
world. Chapter 7 discusses which of the recommendations can be imple-
mented in 3 to 5 years and the report’s consistency with the objectives 
outlined in the Global Health Strategy.
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Having safe food and medical products is a cornerstone of public health 
around the world. The U.S. Food and Drug Administration (FDA) protects 
U.S. consumers from tainted products, and increasingly it works with 
its counterpart agencies abroad to the same ends. Before identifying the 
common gaps in developing country food and medical product regulatory 
systems, and before making a strategy to bridge these gaps, the committee 
identified the core elements of a functional regulatory system. The commit-
tee concluded that the most basic elements of a regulatory system are the 
same around the world. Therefore, the core elements of regulatory systems 
are the same in developed and developing countries. This chapter describes 
these elements as well as the minimal pieces necessary for an effective food 
and medical product regulatory system. 

There is more than one right way to organize a regulatory system. In 
its analysis, the committee considered a number of different policy and 
administrative tools governments can use to ensure the safe manufacture, 
labeling, distribution, and marketing of food and medical products. While 
the mechanisms employed can vary between countries, effective regulatory 
programs have a number of common characteristics. 

This chapter lays out the characteristics and practical elements of a 
good regulatory system. It also describes the minimal elements necessary 
to ensure food and medical product safety. It provides an overview of the 
organization of food and medical product regulatory systems in develop-
ing countries, paying special attention to the importance of harmonized 
standards in these countries. The importance of international cooperation 
among regulators is introduced; the committee will concentrate on this 

2

Core Elements of Regulatory Systems
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theme throughout the report. This chapter ends with a discussion of two 
important points of international cooperation: the use of risk and hazard 
analysis in food safety and the regulation of active pharmaceutical ingre-
dients (APIs). 

COMMON ATTRIBUTES OF EFFECTIVE 
REGULATORY PROGRAMS

The first step in understanding the core elements of food and medi-
cal product regulatory systems is identifying the underlying attributes of 
successful systems. The committee identified five main characteristics of 
good systems: they should be responsive, outcome-oriented, predictable, 
risk-proportionate, and independent. These attributes are consistent with 
those outlined in the World Trade Organization (WTO) Agreement on 
the Application of Sanitary and Phytosanitary Measures (SPS), especially 
in their emphasis on the protection of human, plant, and animal health 
without the application of regulations that would “arbitrarily or unjustifi-
ably discriminate between countries where identical or similar conditions 
prevail” (WTO, 1998). Similarly, the WTO relies on a scientific evidence 
base for decision making. Its preference is to use international standards 
whenever possible, but does allow countries to set their own standards so 
long as their standards comply with the basic tenets of the WTO rules. 

The major attributes the committee identified are common to all highly 
functioning regulatory systems. These attributes are not the system’s main 
duties, which will be discussed later, but are scientific and philosophical 
underpinnings of a robust system. 

Responsive

The responsiveness of a regulatory system involves two related func-
tions. The first is the ability to respond rapidly to a crisis. The regulatory 
system should be able to contain and correct any product safety lapse that 
has occurred, minimizing the health effects. Responsiveness also includes 
the ability of the system to promptly modify its policies. Responsive regu-
lation keeps pace with the emergence of new hazards, changes in technol-
ogy, expanding evidence base, and evolving consumer expectations. This 
attribute also includes the ability of the system to stay up-to-date and 
knowledgeable about new science. Responsiveness refers to the ability of 
the regulatory agency to continually expand its knowledge base, to be a 
learning organization that has internal scientific depth and effective collabo-
ration with academics, and to draw on the technical and business expertise 
of regulated industry. 
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Outcome Orientation

A robust regulatory system focuses on product safety outcomes, not on 
the details of how to arrive at the outcomes. That is not to say that a strong 
system is not concerned with process. On the contrary, strong regulatory 
systems often stipulate manufacturing standards and inspection processes. 
Rather, the outcome-oriented system issues regulations that do not get in 
the way of innovation. Furthermore, in an outcome-oriented system, indus-
try has a clear avenue to petition the regulatory authority to use alternative 
processes, and this process is not unduly onerous. An outcome-oriented reg-
ulatory agency has the scientific expertise to be abreast of changes in food 
and medical product technology and the modern equipment to analyze it.

Predictable

The regulatory agency has a clear framework guaranteeing that the 
regulators’ decisions are neither arbitrary nor capricious. Predictable regu-
latory systems make their procedures readily available to the public. The 
rules are applied consistently, enforced fairly, and are based on the best sci-
entific evidence available at the time of the decision. Predictability assumes 
a level playing field and describes a function in the regulatory system that 
is vigilant against bias. A fair and predictable system does not work for or 
against large industry or small industry; regulations are applied the same 
way to imported and domestic products. 

Proportional

A proportional or risk-based system allocates controls based on threat 
to public health: product lapses with serious health consequences are moni-
tored stringently, while those with few or insignificant risks receive less 
attention. Products with similar risks are regulated in similar ways. Propor-
tionality depends first and foremost on the ability of the regulatory agency 
to assess risk. It also assumes that the agency will consider a cost-benefit 
analysis when measuring the impact of potential risk management options. 
A proportional regulatory system actively sets priorities ensuring that the 
agencies’ programs give the most attention to the most pressing public 
health threats. 

Independent

Regulatory policies are the combination of scientific decisions and soci-
etal expectations. This is especially true of the system’s legislative oversight. 
However, once its legal authority is set, the agency functions best when it 
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is independent of the political process. The predictability of a regulatory 
system also relies on independence: regulated industry cannot predict how 
and when regulations will be enforced if the enforcer changes every time 
the political regime does. Consumer trust depends on independence. The 
public needs to know that the agency is devoted to its best interests and is 
not unduly influenced by politics or money. 

Approaches to Regulation 

Good food and medical product regulation strikes a balance between 
protecting public health and not unfairly restricting market access. To this 
end, governments need to ensure that companies comply with regulations, 
but governments do not function alone. Industry, academia, and consumers 
give important feedback to the regulatory system, which includes the legal 
and health systems. The best regulatory model is one that engages all 
stakeholders. Box 2-1 describes approaches to food and medical product 
regulation that emphasize the role of consumers and regulated industry. 

CORE ELEMENTS OF A STRONG REGULATORY SYSTEM

Responsiveness, outcome orientation, predictability, proportionality, 
and independence are the underpinnings of strong food and medical prod-
uct regulatory systems. A regulatory system grounded in these values will 
be able to execute its core responsibilities. The main duties of a medical 
product regulatory system are: the registering of medicines; the publishing 
of clear requirements for licensure; the provision of unbiased informa-
tion; market entry notification; safety and effectiveness surveillance; quality 
control testing; the inspecting of manufacturers for compliance with good 
manufacturing practices; inspection of distributors; and the evaluation of 
performance through authorized trials (WHO, 1999, 2001, 2003a). In coun-
tries that manufacture vaccines, the regulatory authority is also responsible 
for the systematic lot release of the vaccine (WHO, 1999). The main duties 
of a food regulatory system are: providing unbiased education and advice 
to all stakeholders; inspecting food production and processing plants; evalu-
ating hazard analysis and critical control point (HACCP) plans; physical, 
chemical, and microbiological analysis of food and food additives; and 
epidemiological surveillance (FAO/WHO, 2003). Essentially, the regulatory 
system is an important piece of the public health system. By providing manu-
facturers and producers with unbiased information, guaranteeing the use of 
best practices, and inspecting producers and manufacturers, the regulatory 
authority protects the safety of food and medical products. 

The committee also identified the core elements of a food and medi-
cal product regulatory authority system, as described in Box 2-2. Whether 
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BOX 2-1 
Approaches to Regulation

Informational Approaches

	 One technique for ensuring strong product safety regulation is edu-
cation. An informational approach directly educates the consumer on 
product safety and assumes that consumers will use this information 
to make the best decisions for themselves. This approach assumes that 
having more information, particularly about the concealed characteristics 
of products, will cause people to change their behavior and buy safe 
products (IOM, 2006). Governments, industry, academia, or other orga-
nizations can provide this information, although the British government’s 
Department for Business, Innovation, and Skills explains that consumer 
education is best done by non-governmental organizations, leaving the 
government free to enforce regulations (BIS, 2011a). Labeling, warnings, 
and safety rating systems are important tools in informational regulation 
(BIS, 2011a; Sunstein, 2011). 

Market Approaches 

	 Market approaches to regulation use monetary rewards and punish-
ments to modify behavior. Market regulation gives government control 
of the final regulatory action while putting industry in charge of the 
route there. Proponents of the market approach maintain that market 
controls also empower consumers to make their own cost-benefit esti-
mates and choose products based on these decisions. Taxes on products 
with negative externalities, such as soft drinks, are a market approach to 
regulation. Bonded warranties are another market tool sometimes used 
in food and drug regulation to ensure product safety (BIS, 2011b; Office 
of Information and Regulatory Affairs, 2003). 

Regulated Standards

	 Government regulatory authorities choose and enforce product stan-
dards based on scientific evidence. They use either performance standards 
or design standards. Performance standards set the final product require-
ments, but do not mandate the techniques industry must use to meet 
these standards. Design standards dictate the means as well as the end 
product of the product requirements. Proponents of performance stan-
dards explain that they encourage innovation, while advocates of design 
standards emphasize the process as much as the product (IOM, 2006; 
Office of Information and Regulatory Affairs, 2003).



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

38	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

BOX 2-2 
Core Elements of a Food and Medical Product  

Regulatory System

	 Government is the foundation for a strong regulatory system. As the 
national standard-setting body, governments:

•	 �use science and risk as a basis for developing policy; 
•	 �participate in international cooperation and harmonization of standards;
•	 �make ethical decisions; and
•	 �recognize, collect, and transmit evidence when breaches of law occur. 

	 A food and medical product regulatory system integrates:

•	 �product safety through good manufacturing, clinical, laboratory, and 
agricultural practices;

•	 �staff development and training for employees;
•	 �monitoring and evaluation of product quality using laboratories; 
•	 �inspection and surveillance of products throughout the supply chain; 
•	 �risk assessment, analysis, and management; and
•	 �emergency response. 

	 Protecting the public’s health is crucial in a food and medical product 
regulatory system. The system needs to quickly communicate informa-
tion to the public in emergencies to ensure the public’s safety. 

SOURCES: Ratanawijitrasin and Wondemagegnehu, 2002; WHO, 2003a; 
WHO Regional Committee for Africa, 2006.

some or all of the core elements noted in Box 2-2 are part of a country’s 
regulatory system depends heavily on wealth and infrastructure. It is diffi-
cult for companies to manage their supply chains without reliable transpor-
tation systems, for example. Political will to enforce product safety laws can 
also be variable. A more detailed analysis of the issues developing country 
regulators face in implementing safety controls follows in Chapter 3.

MINIMAL ELEMENTS OF A REGULATORY SYSTEM

The ideal regulatory system described above depends on funding, infra
structure, workforce, and political commitment. One or more of these is 
usually missing in low- and middle-income countries (Brown et al., 2006). 
With this in mind, the committee also identified the minimal elements of 
a regulatory system that protects public health and ensures product safety. 
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The minimal elements of regulation should be the top priority for develop-
ing countries trying to build product safety systems. 

A Rule-Making System

The minimal requirements outlined in Box 2-3 focus on the process 
regulators use to make regulations and on the data they use to enforce 
them. An open rule-making system ensures that people governed by a new 
regulation have a chance to publically comment on it (U.S. Department of 
State, 2011). Through an open rule-making process, consumers and indus-
try are informed of proposed food and medical product regulations before 
they take effect. An open system for rule making involves stakeholders in 
a regulatory dialogue and lays the groundwork for risk communication. 

For example, a rule-making process is critical to establishing effective 
food safety laws. In many developing countries there are food safety rules 
in place, but there is a lack of processes to ensure their implementation and 
effectiveness. In Canada, the European Union (EU), and the United States, 
rule processes have been established to assess risks, analyze cost-benefit 
and cost-effectiveness, and assess the environmental impact of food safety 
regulations (European Commission, 2011; Federal Crop Insurance Reform 
and Department of Agriculture Reorganization Act of 1994, P.L. 103-354; 

BOX 2-3 
Minimal Elements of a Regulatory System

	 At a minimum, a food and medical product regulatory system should 
include: 

•	 �an established process for rule making; 
•	 �a protocol to coordinate work within and across the agencies respon-

sible for regulation, especially during a crisis; 
•	 �a system for stakeholder public comment on regulations and the 

review process; 
•	 �a way to identify when a regulatory action is necessary; and
•	 �a means to enforce its regulations. 

	 To this end, regulators need to have surveillance data and understand 
their data sources. They should also have a strong enough understanding 
of their system’s weaknesses that they can identify data gaps and know 
what assumptions to make about unknowable data and when to rely on 
the private sector for additional information. Crisis early warning systems 
are invaluable tools to make the most of limited surveillance data.
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Health Canada and Canadian Food Inspection Agency, 2007; National En-
vironmental Policy Act of 1969, P.L. 91-190). Many developing countries 
including China, India, the Philippines, Vietnam, and Thailand are in the 
process of reorganizing their food safety systems (Fairclough, 2009; FAO, 
2004; Ramos and Oblepias, 2002; Smart, 2011; WHO, 2009). Box 2-4 
discusses the changes India has made to its food safety rules to develop a 
farm-to-table approach.

Openness in rule making is not part of the political tradition in some 
countries, particularly those with one-party governments or an authoritar-
ian history (Dalpino, 2000). This is a challenge to the regulation of food 
and medical products. By definition, food and medical product safety laws 
govern regulated industry; it is imperative that the regulated understand 

BOX 2-4 
Rule Making in India

	 In 2006, the Indian government established the Food Safety and 
Standards Act. The act “aims to establish a single reference point for all 
matters relating to food safety and standards” (Palthur et al., 2009). This 
act formed the Food Safety and Standards Authority of India (FSSAI). 
FSSAI’s mandate is to consolidate previous food laws, make science-
based food standards, and regulate and monitor the manufacturing, 
processing, storage, distribution, sale, and import of foods to ensure safe 
food for human consumption (FSSAI, 2011; Palthur et al., 2009). 
	 Although India has made strides to improve its food safety rules, 
implementing the rules is difficult. Small-scale producers, who do not 
know how to make the changes required by law, cannot comply with 
the act (Palthur et al., 2009). Some producers are unclear about the 
terms of the act; others simply cannot implement HACCP and good 
manufacturing processes. In a 2010 survey of the Indian food processing 
sector, 28.51 percent of respondents identified bottlenecks in the imple-
mentation of food safety laws as a concern (FICCI, 2010). Many of the 
quality-control laboratories lack proper equipment and reliable power, 
complicating the task of surveillance. There are also not nearly enough 
of them (Palthur et al., 2009). 
	 In January 2011, the FSSAI published a final draft of the Food Safety 
and Standards rules. In the draft, it specifies how to implement the rules 
established by the 2006 Food Safety and Standards Act. The new rules 
replace the country’s outdated food adulteration rules from 1955 (Singh, 
2011). Other changes include the establishment of state-level licensing 
authorities, the addition of batch numbers to processed foods for easy 
product recalls, laboratory expansion, and the requirement for producers 
to have a surveillance plan (Smart, 2011). India is clearly making progress 
toward a farm-to-table approach. 
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the rules governing them. Without a public comment period it is doubtful 
manufacturers are even aware of the regulations affecting them. Regulators 
are also held back if they cannot receive feedback on their practices from 
a range of stakeholders. In the United States, for example, there is an open 
comment period where all stakeholders can submit comments on proposed 
rules, including those of the FDA (Regulations.gov, 2012). 

Involving All Stakeholders

Part of the problem in developing countries is that the food and, to a 
lesser extent, the medical products industry are made up of many small pro-
ducers. In China, 80 percent of food producers have fewer than 10 employees 
(Roth et al., 2008); India has more than 20,000 drug manufacturers (KPMG 
International, 2006). Involving so many stakeholders in public forums is 
challenging, especially when the communication system is not strong and the 
tradition of two-way comment on law making is not entrenched. Chapter 3 
will discuss these gaps in more detail. 

Legal Basis to Enforce Regulations

 The end goal of an orderly rule-making process that involves industry, 
government, consumers, and academics, is to have a set of enforceable regu-
lations. The committee believes that, at a minimum, the regulatory agency 
needs to have the legal authority to enforce its rules. To this end, the regu-
lations must be enforceable by the national regulatory authority. Box 2-5 
describes the goals of food and medical product legislation. As Chapter 3 
describes, many developing countries have problems with enforcing or even 
developing coherent product safety laws.

FOOD AND MEDICAL PRODUCT REGULATION 
IN DEVELOPING COUNTRIES

There is a continuum of regulatory capacity in the world. On one 
end, there are the so-called stringent regulatory agencies of the United 
States, Canada, Western Europe, Australia, New Zealand, and Japan, with 
high standards and consistent enforcement. These agencies may struggle to 
monitor all of their regulated products, especially their imports, but they 
are nonetheless considered gold standards for product safety. At the other 
end, there are the regulatory agencies of the least developed countries, many 
in sub-Saharan Africa and in South and Southeast Asia that may not have a 
single food control laboratory or a system for medicines registration, one of 
the most basic functions of a drug regulatory authority. In the middle there 
are many emerging manufacturing nations including India, China, Brazil, 
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BOX 2-5 
Food and Medical Product Legislation

	 The World Health Organization (WHO) and the Food and Agriculture 
Organization of the United Nations (FAO) give good guidance on what 
a food and medical product legal framework should include. The follow-
ing summary of the role of food and medical product safety legislation 
comes from the WHO’s Effective Medicines Regulation: Ensuring Safety, 
Efficacy and Quality, and the FAO and WHO’s Assuring Food Quality and 
Safety: Guidelines for Strengthening National Food Control Systems.

•	 �State the purpose of regulation;
•	 �Define the categories of products and activities to be regulated;
•	 �Ensure legal provision for the creation of a regulatory authority;
•	 �Coordinate responsibilities when the regulatory authority includes 

more than one agency;
•	 �Create mechanisms for ensuring transparency and accountability of 

regulation;
•	 �Define the roles, responsibilities, rights, and functions of all parties 

involved in the manufacture and trade of food and medical products, 
and also in the use of medicines;

•	 �Set the qualifications and standards required for all those who handle 
medicines and biologics;

•	 �Define the norms, standards, and specifications to be applied in as-
sessing product quality, safety, and (in the case of medicines and 
biologics) efficacy;

•	 �Include clear provisions that the primary responsibility for product 
safety and quality lies with the producers and processors;

•	 �State the terms and conditions for suspending, revoking, or canceling 
activity and product licenses;

•	 �Define prohibitions, offenses, penalties, and legal sanctions;
•	 �Create mechanisms for government oversight to assess implementa-

tion of regulations;
•	 �Recognize the country’s international obligations in relation to trade; 

and
•	 �Include provisions for the rights of consumers to have access to accu­

rate information.

SOURCES: FAO/WHO, 2003; WHO, 2003b.

South Africa, Mexico, and Thailand, representatives of which the commit-
tee heard from during this study. These countries are leaders in regional 
harmonization efforts, but they have problems with training and regulatory 
infrastructure. Across low- and middle-income countries there are some 
common gaps in the ability to enforce standards, monitor producers for use 
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of best practices, run surveillance systems, issue product recalls, or respond 
to emergencies. Chapter 3 will describe these gaps. 

Medical Products Regulatory Oversight

The Organisation for Economic Co-operation and Development 
(OECD) Regulatory Policy Committee stressed the importance of regula-
tory oversight bodies in government to ensure fair and quality regulation 
(OECD, 2009). 

Drug and Vaccine Regulation and WHO Prequalification

Oversight bodies are a core element of proper food and medical products 
regulation, yet according to the WHO, less than 20 percent of its 191 mem-
ber states have well-developed drug regulatory agencies (Ratanawijitrasin 
and Wondemagegnehu, 2002). In the African region, the WHO found that 
only 10 percent of medicines regulatory authorities have a full system in 
place (WHO Regional Committee for Africa, 2006). Box 2-6 describes how 
South Africa restructured its drug regulatory authority. 

In some countries, the WHO Prequalification Programme is an impor-
tant piece of the drug and vaccine regulatory oversight. This program was 
established in 2001 to ensure that the medicines supplied by United Nations 
(UN) agencies were safe and efficacious (WHO, 2010). The prequalification 
process has five steps. First, the WHO or another UN agency invites drug 
or vaccine companies to submit a product for prequalification. Products 
considered are either on the WHO essential medicines list, applying for 
inclusion on the WHO essential medicines list, or recommended for use 
in a WHO treatment guideline (WHO, 2010). The manufacturer submits 
a dossier on the product’s safety and efficacy, and a team of experts from 
regulatory agencies around the world reviews the dossier. Next, inspectors 
verify that the factory, laboratories, and research mentioned in the dossier 
all meet international best practices. If the manufacturer passes all inspec-
tions, the WHO grants prequalification (WHO, 2010). 

Originally, WHO prequalification was granted only to HIV, tuberculo-
sis, and malaria drugs (WHO, 2010). Now UN agencies procure more than 
240 medicines, vaccines, and contraceptives through the prequalification 
program (WHO, 2010, 2011e). As part of the program, the WHO provides 
training for national regulators and for manufacturers from private com-
panies, and improves quality control laboratories in developing countries 
(WHO, 2010). In places where the regulatory authority lacks technical 
depth, this program is a welcome guarantee of medicines quality. 

In countries that manufacture vaccines, WHO prequalification depends 
on the country having a competent national regulatory authority (Brhlikova 
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BOX 2-6 
Restructuring the Drug Regulatory Authority  

in South Africa

	 For years, the Medicines Control Council (MCC) of South Africa has 
worked under cumbersome legislation. Because of a poor legislative 
framework and complex emerging health products, the council had 
become inefficient and ineffective, with extensive backlogs delaying 
regulatory decisions on vital medicines (Report of the ministerial task 
team, 2008). Thus, to significantly improve drug regulation in South 
Africa, the government is restructuring the council. A rigorous review of 
other national models and global regulatory trends guided the formation 
of the South African Health Products Regulatory Authority (Ministry of 
Health of South Africa, 2008). 
	 The new regulatory authority is different from the MCC in many ways. 
Consistent with other mature and credible national regulatory authori-
ties, it will regulate medical devices and in vitro diagnostics as well as 
medicines. The agency will be a national public entity, meaning that it is 
outside of any specific department but still part of the government. This 
will help ensure the agency’s independence and foster public confidence 
in its objectivity. Its staff will inspect all plants and enforce regulations 
on all health products, but it will not be involved in pricing, procurement, 
distribution, wholesaling, or logistics (Crisp, 2011a). 
	 The restructuring process is ongoing. The parliament passed the Med-
icines Amendment Act in 2008, and President Motlanthe signed it into 
law in 2009. However, the implementation team is still working out prac-
tical details about the body’s management. The transition is expected to 
begin in late 2011 (Crisp, 2011b). 
	 The large-scale restructuring of the medicines regulatory system in 
South Africa has far-reaching benefits. In addition to the great benefits 
within South Africa, the development of the new agency is a great 
opportunity for sharing training, information technologies, inspection, 
and enforcement within the Southern African region (Crisp, 2011a). Still, 
growing pains come with the transition. The new agency now has far too 
few staff and relies heavily on part-time consultants. It will also take time 
to get the electronic medicines management system working. Most im-
portantly, the agency’s registrar is a subordinate employee in the health 
ministry and lacks the authority of a chief executive.

et al., 2007). The United Nations Children’s Fund (UNICEF) procures vac-
cines for 80-100 countries in the world; 64 of the poorest receive all of their 
vaccines from UNICEF (Rosnbom, 2010; UNICEF, 2011). The WHO has 
programs to strengthen oversight from national regulatory authorities, and 
it gives highest priority to those emerging manufacturing nations that sup-
ply vaccines to many other countries; their second priority is building the 
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systems of countries that procure directly from manufacturers without go-
ing through UN procurement (WHO, 2011b). Countries that rely fully on 
UN procurement are lower priority. Though vaccines make up only about 
3 percent of the global pharmaceutical market (Wilson, 2010), they require 
disproportionate regulatory oversight, especially for postmarketing surveil-
lance. Inadequate regulatory oversight of vaccines is a common problem in 
low- and middle-income countries, and one discussed more in Chapter 3. 

The WHO prequalification of vaccine manufacturers in China was not 
granted easily. In March 2011 the WHO recognized China’s regulatory 
system for complying with its vaccine production standards. During an ap-
proval period that took 19 months, China’s regulators worked to develop a 
plan that followed the WHO’s advice on how to strengthen vaccine regula-
tion. A team of experts from various countries assessed China’s regulatory 
system against WHO indicators. Meeting international standards created 
opportunities for China to apply for WHO prequalification and in the next 
few years supply vaccines to UN agencies (WHO, 2011d).

Medical Device Regulatory Oversight

The regulation of medical devices is more variable in low- and middle-
income countries. The regulation of devices is often in the purview of the 
drug regulatory authority. In the United States and Europe, the national 
drug regulatory authorities have monitored device safety since the mid-
1970s; Australia, Canada, and Japan followed course in 1989, 1998, and 
2002, respectively (Gropp, 2011). Today, 85 countries regulate devices 
(Gropp, 2011). Figure 2-1 describes the varying levels of comprehensive-
ness and international consistency or harmonization in different countries’ 
device regulation (Gropp, 2011). In many parts of the world, devices are 
overwhelmingly imported; Latin American countries import more than 
80 percent of their medical devices (PAHO, 2010a). Even countries with 
a strong manufacturing base import most medical devices: India imports 
about 75 percent of them; Malaysia imports 90 percent (Chigullapalli and 
Tandulwadikar, 2011). Marketing and postmarket oversight of medical 
devices is important nonetheless, yet often neglected. 

Food Regulatory Oversight

Food safety regulatory oversight is historically more complicated than 
medical product regulation. In the United States, as in other countries, the 
government constructed a food safety system in pieces as its understand-
ing of foodborne hazards grew (Dyckman, 1999). Around the world, the 
food regulatory authority often rests with both the departments of health 
and agriculture. There is a trend in many parts of the world to combine 
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Conceptual qualitative overview of current national medical device regulatory systems 
trends.

SOURCE: Gropp, 2011.

all aspects of food regulation into the purview of one agency. Canada, 
Denmark, Ireland, the United Kingdom, Germany, the Netherlands, and 
New Zealand have all consolidated their regulatory authority in the last 
decade (GAO, 2005). Nevertheless, regulatory oversight for food is com-
monly split between health and agriculture sectors.

HARMONIZATION

Harmonization of food and medicines regulations can both increase 
product safety and promote trade. When countries harmonize their systems, 
they eliminate the need for redundant testing and reduce registration times, 
allowing products to enter the market more quickly (Lelieveld and Keener, 
2007). Harmonization facilitates fair competition, thereby promoting trade. 
It can also ensure that imports meet internationally recognized standards 
for quality and safety (Anand et al., 2010). Because of globalization, inter
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national harmonization of product standards is increasingly important 
(ICDRA, 2010).

Harmonization is of particular value in developing countries 
where there are infrastructure problems and deficits in regulatory laws. 
Harmonized and simplified requirements for medicines registration can 
ensure life-saving medicines are more quickly available in poor countries 
(Ndomondo-Sigonda and Ambali, 2011). Figure 2-2 describes the value of 
harmonizing medicines regulations to different stakeholders. Many regional 
economic communities are active in harmonizing their food and medical 
product regulations. 

Since 1980, the WHO has provided a forum for drug regulatory author-
ities to come together and discuss strengthening their collaborations (WHO, 
2011c). The Pan American Health Organization (PAHO) is also a leader 
in the Americas in medicines regulatory harmonization. PAHO is conduct-
ing technical cooperation projects in conjunction with national regulatory 
authorities and national control laboratories in the regulation and control 
of pharmaceutical products, vaccines, and other biologics (PAHO, 2010b). 

The Association of Southeast Asian Nations (ASEAN) is active in 
harmonization in Southeast Asia. In 1992, the ASEAN economic ministers 
formed the Consultative Committee for Standards and Quality with the 
goal of harmonizing regulation across multiple sectors, including food and 
medical products (Ramesh and WG3 Chair). ASEAN’s regulatory harmo-
nization focuses on four areas: quality, efficacy, safety, and administration. 
The committee has established guidelines for many aspects of food and 
medicines regulation, including labeling, pesticide control, and traditional 
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FIGURE 2–2
Benefits of harmonization by stakeholders.

SOURCE: Ndomondo-Sigonda and Ambali, 2011. 



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

48	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

medicines. It can be difficult to put the guidelines into practice, however. 
ASEAN member countries range from some of world’s least developed 
(Cambodia and Laos) to some of the most developed (Singapore). ASEAN 
standards are more stringent than the national standards of some of its 
member states. However, through collaboration and capacity building, 
the member states have developed a system of using different timelines for 
implementing different standards based on national readiness (ASEAN, 
2005; Ratanawijitrasin and Wondemagegnehu, 2002). 

The African Medicines Regulatory Harmonization Initiative (AMRHI) 
is an effort to strengthen regulatory capacity in Africa (Ndomondo-Sigonda 
and Ambali, 2011). Within Africa, there are several ongoing harmoni-
zation efforts. The Southern African Development Community, the East 
African Community, the Economic and Monetary Union of West Africa, 
the Economic Community of West African States, and the Economic Com-
munity of Central African States all work on harmonization. The AMRHI 
coordinates the process (AMRH, 2010). Regional partners in Africa work 
around different languages, varying levels of development, and a lack of 
an information-sharing system. To further complicate the matter, some 
countries are active in multiple international harmonization efforts. The 
countries that have made the best progress on harmonization have political 
will, legal frameworks for cooperation, and common language or currency 
or both (WHO Regional Office for Africa, 2005). 

The International Conference on Harmonization of Technical Require-
ments for Regulation of Pharmaceuticals for Human Use (ICH) brings 
together drug regulatory authorities and pharmaceutical trade associations 
for the harmonization of standards (ICH, 2010). Regulatory authorities 
that participate in the ICH, either as observers or participants, or regula-
tory authorities that have legally binding recognition agreements with a 
conference member are considered stringent regulatory authorities (WHO, 
2011a). The United States, Japan, EU member counties, Switzerland, 
Canada, Australia, Norway, Iceland, and Liechtenstein are all stringent 
regulatory authorities (Stop TB, 2009). ICH guidelines are widely recog-
nized as high-quality and scientifically sound, though some object to an 
organization with a relatively narrow membership setting standards used 
internationally (Abraham, 2002; Molzon et al., 2011). Through its Global 
Cooperation Group, the ICH involves stakeholders from countries outside 
of the membership (ICH, 2011).

COOPERATION AMONG REGULATORY AGENCIES

Because of the international trade and multi-country distribution sys-
tems described in Chapter 1, the committee concluded that cooperation 
with other regulators, both within county and among neighboring coun-
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tries, is a core element of a modern regulatory system in any country. 
Cooperation is critical for protecting the health and safety of consumers 
and for consistent enforcement of national policies (Kraemer et al., 2011). 

Cooperation Within a Country

The best regulatory systems work at different levels of government 
(the national, provincial, and municipal levels, for example), but this does 
not happen without cooperation and coordination. When coordination is 
lacking, multi-level engagement can lead to duplicating work and over-
lapping responsibilities (Ratanawijitrasin and Wondemagegnehu, 2002). 
Poor coordination is a common problem in many low- and middle-income 
countries. For example, in China, food safety regulation falls to multiple 
agencies including the Ministry of Agriculture; the State Administration for 
Quality Supervision, Inspection, and Quarantine; the State Administration 
of Industry and Commerce; the Ministry of Health; and the State Food and 
Drug Administration. This lack of regulatory coordination for food safety 
is not unique to China and can be found in developed and developing 
countries around the world (Otsuki and Wilson, 2001; Stewart and Gostin, 
2011). Chapter 3 discusses this problem in more detail. 

Regulation of medical products is often simpler, but still requires ex-
tensive inter-governmental coordination. For example, many Asian nations 
have more than one regulatory body overseeing the safety and registration 
of drugs and other medical products (Pacific Bridge Medical, 2011). China 
is particularly complicated with an overall agency, the State Food and Drug 
Administration, housing 10 departments responsible for various aspects of 
medical product regulation and a decentralization of authority that grants 
relative independence to provincial authorities (SFDA, 2011; Tsoi, 2007). 
A particularly stark example of troubled coordination is Pakistan, which, 
in June 2011, abolished its national health ministry, leaving drug regulatory 
responsibility to the provinces without any apparent system of coordination 
(Punjab refuses to accept drug regulatory authority, 2011; Seventeen federal 
ministries devolved to provinces, 2011).

It is not uncommon to have drug regulatory powers divided between 
the federal and state levels, as in India. Each Indian state has its own drug 
control organization that is responsible for the quality of the drugs as well 
as licensing the manufacture, sale, and distribution of drugs within that state 
(CDSCO, 2011). Federal agencies are responsible for coordinating states’ 
activities, as in Australia, Malaysia, and Venezuela, for example. Both 
Australia and Malaysia have a coordination mechanism in place to ensure 
that federal and state regulatory agencies communicate (Ratanawijitrasin 
and Wondemagegnehu, 2002). Venezuela has poor coordination between 
agencies resulting in a fragmented regulatory system (Ratanawijitrasin and 
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Wondemagegnehu, 2002). One way to improve coordination is to bring 
agencies together. Taiwan recently consolidated its Bureaus of Pharmaceuti-
cal Affairs, Food and Drug Analysis, and Controlled Drugs into one agency 
known as the Taiwan Food and Drug Administration that now regulates 
drugs, medical devices, and other health products (Pacific Bridge Medical, 
2011).

The Canadian government is an uncommon example of coordinating 
multiple agencies in a country efficiently. The Canadian Food Inspection 
Agency coordinates regulators from the federal, provincial or territorial, 
and municipal authorities (Health Canada and Canadian Food Inspection 
Agency, 2007). The federal government agencies (Health Canada and the 
Canadian Food Inspection Agency) work with the provincial and territo-
rial agencies to facilitate national harmonization, streamline the inspection 
process, and reduce regulatory pressures on industry (FAO/WHO, 2003). 

Evaluating the Regulatory System

The WHO, FAO, and other international organizations have tools that 
allow regulators to evaluate their agencies’ effectiveness and identify weak 
spots in their systems. For example, the World Organization for Animal 
Health, known as the OIE,1 has developed a tool for assessing the veteri-
nary services in a country against international standards (OIE, 2010). The 
Phytosanitary Capacity Evaluation, an International Plant Protection Con-
vention management tool, aids countries in identifying the strengths and 
weaknesses in their phytosanitary systems. Table 2-1 lists other capacity 
evaluation tools; the WTO has compiled an extensive list of the same (Stan-
dards and Trade Development Facility, 2011). 

Cooperation Among Countries

Ensuring safety and quality are the main goals of food and medi-
cal product regulation. Globalization and international trade have made 
the world smaller; countries can no longer expect their national regula-
tory authority to guarantee product safety. The modern food and medical 
product supply is shared among many countries, and protecting it requires 
global action (Guenther and McCormick, 2011). Tables 2-2 and 2-3 give 
information about international programs building food and medical prod-
uct safety capacity. 

International agreement on minimum product standards is an impor-
tant piece of international cooperation. International collaboration can lead 

1  An acronym for its earlier name, Office International des Epizooties.
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Tool Developed by Focus

Strengthening National Food Control 
Systems: Guidelines to Assess Capacity 
Building Needs

FAO Food safety

Food Safety Toolkit (IFC, 2011) IFC Food safety and 
food hygiene

Performance, Vision and Strategy (PVS) 
for Food Safety

IICA Food safety

Performance of Veterinary Services (PVS) 
Pathway

OIE Animal health

Performance, Vision and Strategy (PVS) 
for National Veterinary Services

IICA Animal health

Phytosanitary Capacity Evaluation (PCE) 
Tool

IPPC Plant health

Performance, Vision and Strategy (PVS) 
for National Plant Protection Organizations

IICA Plant health

Guide to Assess Biosecurity Capacity FAO Biosecurity

Performance, Vision and Strategy (PVS) 
Tool for SPS

IICA Food safety and 
agricultural health

Food safety and agricultural health 
assessments and action plans

World Bank Food safety and 
agricultural health

Approach to Evaluate Conformity 
Assurance Infrastructure

UNIDO Conformity 
assessment

National capacity self assessment 
tool for the Convention on Biological 
Diversity (CBD)

CBD Global 
environmental 
commitments

Diagnostic tool for analysis and 
assessment of trade and health

WHO Trade and health

Data collection tool for the review of 
drug regulatory systems (WHO, 2007)

WHO Data collection

Computer-Assisted Drug Registration 
(WHO, 1998)

WHO Drug regulation 
e�  ciency

Strengthening National Regulatory 
Authorities (WHO, 2003)

WHO Capacity building

SOURCE: Adapted from Standards and Trade Development Facility, 2011.

TABLE 2-1
Overview of Capacity Evaluation Tools
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to more timely detection of problems, promote cross-fertilization of ideas, 
and eliminate redundant expenses. 

A good example of collaboration is the One Health Initiative. This 
worldwide movement works toward expanding collaboration and commu-
nication among specialists in human, animal, and environmental health. This 
initiative involves individual clinicians and researchers and has the endorse-
ments of the American Medical Association, American Veterinary Medical 
Association, the American Society of Tropical Medicine and Hygiene, the 
Centers for Disease Control and Prevention (CDC), the U.S. Department of 
Agriculture (USDA), and the U.S. National Environmental Health Associa-
tion (One Health Initiative, 2011). 

A growing international interest in food defense, the prevention of 
intentional food supply contamination, has encouraged international co-
operation among food regulators (Guenther and McCormick, 2011). The 
Asia-Pacific Economic Cooperation (APEC) convenes regulators from 21 
countries that account for 43.7 percent of the world’s trade (Guenther and 
McCormick, 2011). APEC member countries include representatives of 
every level of regulatory system capacity, ranging from some of the most 
developed (the United States, Japan, and Canada) to some of least devel-
oped (Papua New Guinea and Indonesia). Technical cooperation is integral 
to the APEC mission. APEC symposia bring together regulators from many 
nations to meet and exchange knowledge (APEC, 2012). 

Much as work against fraud has encouraged international collabora-
tion among food regulators, preventing pharmaceutical fraud demands 
the cooperation of medicines regulators from around the world. Build-
ing “coordinated networks across and between countries” to stop drug 
counterfeiting was the goal of the WHO’s International Medical Products 
Anti-Counterfeiting Taskforce (WHO, 2012). However, the fight against 
pharmaceutical fraud has been held back by, among other things, the 
inability of stakeholder governments to agree on common definitions of 
substandard, counterfeit, and falsified drugs (Shepherd, 2010). The need for 
international cooperation is no less pressing among drug regulators than 
among food regulators, but in this case communication has drawn to a halt. 

The committee believes that international cooperation and communica-
tion will be an even more important piece of regulatory agencies’ respon-
sibilities in the future. Sometimes the venues to bring together regulators 
can be hard to find. Centers of excellence and national science academies 
can bring academia, industry, and government together. The Department 
of Homeland Security Science & Technology Directorate Centers of Excel-
lence (COE) network is a good example of this. The centers of excellence 
are comprised of 12 centers, each directed or co-directed by a university in 
collaboration with partners from other agencies, laboratories, or the private 
sector (DHS, 2011). National academies can convene meetings and bring 
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together differing perspectives. Ultimately, the science academy is a useful 
neutral forum to come to consensus on controversial problems facing food 
and medical product regulators. 

RISK AND SHARED REGULATORY RESPONSIBILITY

This chapter described some differences in the food and medical prod-
uct regulatory systems in developed and developing countries. International 
trade and modern manufacturing bring these systems together, however. 
Regulators from many different countries debate microbial contamination 
risks in food and how to best manage the regulation of pharmaceutical 
ingredients. An overview of these two issues is important to understanding 
this report. 

Risk, Hazard, and Food Regulatory Philosophy

During the past 5 years there has been increasing discussion about dif-
ferentiating food safety systems based on whether they are hazard-based or 
risk-based. Before defining these two systems, it is important to note that 
there are two primary ways to manage food safety hazards and risks: good 
hygienic practices and Hazard Analysis Critical Control Point (HACCP) 
(Juneja and Sofos, 2010). The best systems rely on a combination of both, 
as it is impossible to implement HACCP without strong underlying good 
hygienic practices. Box 2-7 describes the basic principles of HACCP. 

Good hygienic practices are the methods that ensure hygienic manufac-
turing in any food manufacturing plant. This includes sanitary practices, 
facility design, and employee hygiene. HACCP is a supplemental manage-
ment tool loosely based on systems engineering, failure mode, and effect 
analysis. HACCP stresses attention to the critical steps in production, 
processing, distribution, marketing, and preparation that have a reason-
able likelihood of failing, as well as the likelihood that the failure causes 
harm. These points are identified and control measures are put into place 
to prevent such failures. HACCP programs are divided into two phases: 
hazard analysis and hazard management. The application of good hygienic 
practices is a prerequisite to the use of HACCP (NACMCF, 1997). 

There are no universally accepted definitions of hazard-based and risk-
based safety systems. Though Codex publications such as Guidelines for the 
Control of Campylobacter and Salmonella in Chicken Meat and Principles 
and Guidelines for the Conduct of Microbiological Risk Management offer 
commentary on these terms, they give no formal definitions (CAC, 2007). 
In general, hazard-based systems consider the mere presence of a hazard 
sufficient reason to conclude contamination in the end products. A risk-
based system considers the extent of exposure in relation to the likelihood 
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BOX 2-7 
HACCP

	 Hazard Analysis and Critical Control Points (HACCP) is a systematic 
approach to controlling food safety hazards as food moves through 
supply chains. Pillsbury developed HACCP in the 1960’s while working 
on the food supply for the space program. There are seven principles in 
this system, listed below. The goal is to prevent hazards from occurring 
rather than removing them after the fact. 
	 In 2005, the International Standards Organization developed the ISO 
22000 standard for food safety management. ISO 22000 integrates 
into HACCP auditable requirements. Suppliers identify and assess the 
hazards as they move along the supply chain. ISO 22000 also requires 
that supply chains have a system management program and interactive 
communication program to ensure the foods pass through the supply 
chain with minimal risk. The seven principles of HACCP are: 

•	 �Principle 1: Conduct a hazard analysis. 
•	 �Principle 2: Identify critical control points.
•	 �Principle 3: Establish critical limits for each critical control point. 
•	 �Principle 4: Establish critical control point monitoring requirements. 
•	 �Principle 5: Establish corrective actions. 
•	 �Principle 6: Establish procedures for ensuring the HACCP system is 

working as intended.
•	 �Principle 7: Establish record keeping procedures. 

SOURCES: Faergemand, 2008; NACMCF, 1997.

that the exposure causes harm. Some experts go further, suggesting that a 
hazard-based system is grounded in the application of good hygienic prac-
tices or HACCP or both. In their estimation, only food safety programs 
that have undergone a formal risk assessment should be considered hazard-
based. Some food safety experts consider the hazard analysis conducted as 
the first step in developing a HACCP program distinctly different from a 
risk assessment (Wallace et al., 2011). 

There is wide consensus, however, that HACCP hazard analysis is 
qualitative or semi-quantitative risk assessment. This idea is further evi-
denced by the guidance describing HACCP’s focus on significant hazards 
(HACCP principles and application guidelines, 1998). Codex gives similar 
guidance (CAC, 1999). The FDA’s National Advisory Committee on Mi-
crobiological Criteria for Foods explains, “The HACCP team conducts a 
hazard analysis and identifies appropriate control measures. The purpose 
of the hazard analysis is to develop a list of hazards which are of such 
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significance that they are reasonably likely to cause injury or illness if not 
effectively controlled. . . . Hazards that are not reasonably likely to occur 
would not require further consideration within a HACCP plan” (emphasis 
added) (NACMCF, 1997). 

Clearly, the developers of HACCP plans need to consider risk—the 
probability and severity—of different threats. Most developed countries 
have effectively adopted HACCP as the primary risk management system 
for essentially all foods (Satin, 2005; Unnevehr and Jensen, 1999). The 
European Union requires food companies to implement HACCP prin-
ciples. It is required in the United States, Australia, New Zealand, and 
Canada. As an outcome of HACCP’s adoption in developed countries, 
some developing countries have also adopted HACCP principles in order 
to export their products to developed countries (Satin, 2005; Unnevehr 
and Jensen, 1999). 

There are differences in the ways that countries use HACCP and even 
differences among regulatory agencies within a country. For example, both 
the United States and the EU use risk analysis for managing food safety 
concerns. Both have premarket and postmarket safety protocols. The EU 
recognizes the precautionary principle (Box 2-8), however. It withholds 
premarket approval from food additives and novel ingredients when there 
is no absolute proof of safety, a logical impossibility. In the United States, 
regulatory agencies build an appropriate caution into their standards based 
on the degree of uncertainty in the science. When there is evidence that a 
risk to human health exists but scientific data are insufficient to understand 
it, the Codex Alimentarius Commission should not proceed to elaborate a 
standard, but should consider elaborating a related text, such as a code of 
practice, provided that such a text is supported by the available scientific 
evidence (CAC, 2003). However, the difficulty in all these cases is that 
there is often a lack of agreement on when scientific data are sufficient and 
complete.

The United States and the EU also differ on their standards for food-
borne pathogenic microorganisms. The EU has moved to define microbio-
logical standards for a number of pathogens, thereby establishing clear, 
non-zero requirements that recognize the inherent residual risk in all food 
safety plans (Huss et al., 2004). The equivalent requirements in the United 
States are established through relatively vague, non-numerical standards. 
Instead of detailed end-product standards, the U.S. regulators publish of-
ficial sampling plans and the analytical methods they will use when testing 
for pathogenic microorganisms (Domesle and O’Keefe, 2011). This allows 
them to achieve a similar level of control as their European counterparts 
without having to officially recognize the trace contamination allowed even 
when the system is operating well. 

However, the U.S. food industry generally relies much more on 
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BOX 2-8 
The Precautionary Principle

	 The precautionary principle has roots in a philosophy of risk manage-
ment that stresses anticipation of, preparedness for, and prevention of 
harm. Most applicable in the fields of environmental safety and human 
health, the precautionary principle states that scientific evidence of a 
threat, rather than indisputable proof, is sufficient grounds for action 
to prevent harm. The precautionary principle has been invoked to jus-
tify the discontinuation of certain pesticides that present a possible 
health hazard (SEHN, 1998). The general philosophy of the principle is 
widely accepted among national and international organizations, but 
its applications and the degree of precaution expected vary greatly. 
The precautionary principle can take several forms, from a weak, triply 
negative statement that a lack of proof of danger does not necessitate 
inaction, to the much stronger version that requires action in the case 
of suspected hazard. Used wisely, the principle can facilitate rapid and 
effective response to hazards without the burden of scientific proof 
(Europa, 2011). 
	 In the EU, a strict interpretation of the precautionary principle states 
that it “applies where scientific evidence is insufficient, inconclusive or 
uncertain and preliminary scientific evaluation indicates that there are 
reasonable grounds for concern that the potentially dangerous effects 
on the environment, human, animal or plant health may be inconsistent 
with the high level of protection chosen by the EU (UNESCO, 2005).” 
The EU’s conservative stance on genetically modified organisms (GMOs) 
is evidence of this. While the United States relies heavily on genetic 
modification of food crops, including close to 90 percent of all corn, 
soybeans, and cotton grown in the country, few genetically modified 
crops are authorized in the EU. Several EU countries, including Austria, 
Greece, Germany, and France, abide by even stricter guidelines that place 
a complete or near complete ban on GMOs (European Commission, 2012; 
GMO Compass, 2009).
	 In a speech given in 2003 in New York, Tony Van der Haegan, 
Minister-Counselor of the Agriculture, Fisheries, Food Safety, and Con-
sumer Affairs office of the European Commission Delegation, spoke 
about the history of the precautionary principle in Europe. He recalled 
the 1989 U.S. ban on the import of cattle and beef products from the 
United Kingdom during the Bovine Spongiform Encephalopathy (BSE) 
crisis as an example of early, effective use of the precautionary principle 
and suggested that had the United Kingdom been as proactive in its 
safety measures, it may have prevented the subsequent spread of BSE 
throughout Europe (EU, 2003). While proponents of the principle insist 
that it protects human health and encourages development of new, safer 
products, critics maintain that it stifles innovation. 
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microbiological testing as a food safety verification tool than the European 
industry does. During the past decade there has been an increased effort 
to develop measures of microbial food safety to harmonize the countries’ 
different approaches to risk management. The International Commission 
on Microbiological Specification for Foods gives three metrics2 as a means 
to link the stringency of the food safety system to public health outcomes 
(ICMSF, 2002). This allows more traditional metrics to be set based on the 
level of public health protection desired and achievable. Conversely, these 
risk management measures allow for prediction of the likely change in pub-
lic health protection brought about by the use of different microbiological 
criteria. The Codex Alimentarius’ principles on microbial risk management 
also give guidance on the use of the metric (CAC, 2007). 

Regulation of Active Pharmaceutical Ingredients

Most pharmaceutical products are manufactured in two basic steps. 
The first step converts chemical intermediates and starting materials into 
an API using chemical synthesis, fermentation, or other synthesis processes. 
The second step is final formulation, where active ingredients and excipients 
are mixed to form a drug (pills, tablets, capsules, injectables, etc.). Driven 
by lower costs and easier environmental compliance standards, more than 
80 percent of API manufacture is done in India and China, even for formu-
lations that are manufactured in the United States or Europe (FDA, 2011). 

The FDA regulates the manufacture of APIs. It requires the manufac-
turer of the final drug formulation to provide details on which manufacturer 
it will buy its API from when it files a New Drug Application, Abbreviated 
New Drug Application, or a change notification. The FDA also requires 
manufacturers of APIs to submit a drug master file describing the manufac-
turing facility, processes, and materials used in the production of the active 
ingredients. Much of the information in the master file is confidential. When 
a formulator specifies in an application to the FDA that it will be using API 
from a certain manufacturer, it refers to that manufacturer’s master file. 
The FDA then schedules a site inspection for the API manufacturer. This 
inspection verifies the information in the master file and ensures compliance 
with good manufacturing practices. Companies must notify the FDA of any 
change in their API providers. If the active ingredient manufacturer has not 
been inspected before, the FDA will start the process again. 

In addition to the first-time inspection, the FDA also routinely inspects 
API manufacturing facilities. However, it is not feasible to carry out these 
routine inspections frequently, especially for manufacturers in India, China, 
and other foreign countries. 

2  Food Safety Objectives, Performance Objectives, and Performance Criteria. 
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Economies of scale drive the manufacture of APIs. Some companies 
manufacture both APIs and final formulations, but no firm can manufacture 
every active ingredient it could need. Therefore, companies that manufac-
ture both APIs and final formulations buy and sell active ingredients on the 
merchant market. This creates a complex web of buying and selling that 
becomes difficult to trace.

Often multiple drug applications reference the same API manufacturer 
because many different companies use the same source for their API. Other 
times, a drug application references multiple API manufacturers because 
one manufacturer gets APIs from several sources. In such cases the FDA’s 
routine inspection covers only the portion of the factory that makes the 
API in question.

The FDA and other regulatory agencies can regulate API production, 
but the formulation manufacturers themselves need to audit their API sup-
pliers frequently against international good manufacturing practices. It 
would also help to coordinate inspections with the European Medicines 
Agency (EMA) or other stringent regulatory authorities. This would allow 
for more frequent inspections and better inspection coverage all around, 

Before the 2008 Olympic Games, the Chinese government temporarily shut down a 
large number of API factories around Beijing to improve air quality. This caused API 
shortages and drove up prices on the international market.

SOURCE: PETER PARKS/AFP/Getty Images/Newscom.
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as was shown by a pilot collaboration among the FDA, the EMA, and the 
Australian medicines regulatory authority (EMA, 2011). 

It is also possible to enable existing manufacturers to set up high-
quality GMP manufacturing for drugs for serious infectious diseases, such 
as HIV, tuberculosis, and malaria, on the same site where cheaper, less 
complicated drugs like acetaminophen are manufactured. By using existing 
facilities, developing country manufacturers can work to WHO prequalifi-
cation without starting from scratch. 

CONCLUSION

As Chapter 1 describes, the United States has built its regulatory system 
in spurts for over 100 years, largely influenced by product safety disasters. 
Developing countries are now struggling to design systems that ensure 
food and medical product safety. This chapter describes the characteristic 
underpinnings governments should consider in designing food and medical 
product regulatory systems. A good system should be responsive; it should 
be able to act in a crisis and keep pace with changing technology. It should 
also be focused on outcomes and not hinder innovation. The system must 
be predictable; that is, regulatory decisions should be fair, not arbitrary or 
capricious. The amount of regulatory oversight given to a product should 
be proportional to the product’s likelihood of causing harm. Finally, the 
regulatory system should be independent and not unduly influenced by 
politics or money. 

At its core, an effective food and medical product regulatory system 
uses science and risk to develop policy. Regulators should participate in 
international harmonization, and they should value international coopera-
tion. The ethical enforcement of laws is a crucial piece of a regulatory sys-
tem. A strong regulatory system protects against public health emergencies, 
yet it can communicate promptly and accurately with the public during an 
emergency. At the very least, food and medical product regulation depends 
on a system for rule making. All stakeholders should have a way to com-
municate with the regulatory authority about the rules governing product 
safety. 

International cooperation is an important part of a modern food and 
medical product regulatory system. There are many examples of countries 
working together on harmonization, but there is always room for improve-
ment. Differences in understanding of microbiological hazards in the food 
chain and inconsistencies in the regulation of APIs can present challenges 
to international cooperation.
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3

Critical Issues

From March to September 2011, the committee heard from various 
stakeholders in the United States and abroad. In the foreign workshops 
the travel delegations met government regulators from a dozen different 
low- and middle-income countries (see Appendix E). It also met with rep-
resentatives of multinational and national food and medical companies, 
nongovernmental organizations (NGOs), regional economic organizations, 
donor organizations, and universities (see Appendix E). In its deliberations 
the committee synthesized what it learned in these workshops, identifying 
nine common problems that cut across countries and industries. These are 
the nine main problems on which the committee focused its discussions. 
This input and background research informed its analysis of the main issues 
developing country regulators face.

The committee found that regulators abroad face problems with: adher
ing to international standards, controlling supply chains, infrastructure, their 
laws, their workforce, institutional fragmentation, surveillance, communica-
tion, and political will. A detailed analysis of each of these gaps follows.

ADHERENCE TO INTERNATIONAL STANDARDS

One of the main responsibilities of a regulator is to ensure the food and 
medical product supply meets agreed upon standards for safety and quality. 
National regulatory authorities are entitled to set their own standards, but 
established international norms are expedient to use; they also facilitate 
trade. Some standards are set into a country’s legal code, others are set by 
private organizations or corporations (Giovannucci and Purcell, 2008). 



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

80	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

Standard setting is one of the regulatory authority’s main responsibilities, 
separate from its responsibilities to enforce standards. For the purposes of 
this section, standards means “established norms or codified requirements 
for a product, such as material specifications or technical standards for 
performance. Standards may be developed by regulatory agencies, public 
organizations, or industry associations” (Marucheck et al., 2011, p. 714). 
Tables 3-1 and 3-2 list some important organizations and describe their 
work in standard setting. 

Proponents of standards maintain that their use helps traceability 
through the supply chain, eliminates redundant audits, and when, harmo-
nized across markets, decreases bureaucracy. Others see standards as little 
more than fines on poor countries because of the high costs of compliance 
(Marucheck et al., 2011). A debate on this topic is outside the scope of this 
report. Regardless of the reasons these standards exist, quality assurance 
and adherence to international norms are essential as developing countries 
introduce regulated goods into the global marketplace.

Adherence to Food Standards

Adherence to international standards is a problem in the agri-food in-
dustry in many low- and middle-income countries. In these countries there 
is a large domestic market for products that stringent regulatory authori-
ties would reject. People in developing countries often do not demand, for 
example, process certification or assurance of minimal pesticide residues. 
This may be because they are often not aware of the public health risks 
international standards aim to protect against. They may also assume, 
sometimes incorrectly, that it is possible to assess the producer’s quality 
practices at point of purchase when the market has few middle men. More 
importantly, these countries still struggle to feed their citizens; concerns 
about trace pesticide residues seem frivolous in comparison to hunger. The 
threat of death from starvation in the next month will dwarf theoretical 
cancer risks in 50 years.

In China, for example, food safety has only been an official priority for 
the past 12 years (Gale and Buzby, 2009). It is especially difficult in such a 
large country to keep the estimated 200 million farmers working plots of 2 
acres or less abreast of good agricultural practices (Gale and Buzby, 2009). 
China’s roughly 400,000 cottage industry food processers face similar chal-
lenges (Gale and Buzby, 2009).

The involvement of the least developed countries and their in-
stitutions in international standard setting organizations such 
as Codex is often nominal. The Codex Trust Fund aims to correct 
this by supporting scientists from the least developed countries and 
small island nations to participate better at Codex (WHO, 2011a).  
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Still, the poorest countries do not have representatives with sufficient 
expertise to participate meaningfully in standard setting meetings (Afri-
can Union Interafrican Bureau for Animal Resources, 2011). Sometimes 
logistical constraints complicate participation in these meetings. Inter-
national travel is too expensive for regulatory agencies to fund (World 
Bank, 2008). 

There is also evidence that, especially in Sub-Saharan Africa, the food 
producers have no way to give input into standard development (World 
Bank, 2003). This means that small- and medium-size enterprises, and 
even some larger firms, rely on their importing agents or their national 
regulatory authority to make information available. There are also too 
few scientists qualified to analyze the standards. Without advocates these 
countries become “standards-takers” rather than active participants in the 
dialogue (World Bank, 2003). 

It is expensive to adhere to international standards. At the very least it 
requires a supplier to be able to trace products through the supply chain and 
show proof of adherence to best practices at all stages of production. This 
proof usually takes the form of a certificate of inspection, audit, or accredita-
tion. Producers pay for inspections and certification, and for small producers 
these costs are prohibitively high (Giovannucci and Purcell, 2008). Some 
agri-food standards, those on pesticide residues for example, rely on tech-
nical skills and laboratory equipment that are essentially missing in many 
developing countries (Jaffee and Henson, 2004; World Bank, 2003). For all 
these reasons, the World Trade Organization (WTO) called for donor aid 
to improve developing countries adherence to standards in their Sanitary 
and Phytosanitary (SPS) agreement. Bilateral and multilateral agencies spent 
between $65-$75 million a year in the years after the agreement on building 
capacity for agri-food health management (Jaffee and Henson, 2004). The 
full benefit of these investments is yet hard to measure. There is a learning 
curve when new technology is introduced to a sector, as well as a time lag 
when new staff are trained to use it (World Bank, 2003).

In the meantime, the inability to adhere to standards deepens inequali-
ties in market access between counties (Belton et al., 2010). Only eight 
countries, most of them in Latin American, account for two-thirds of all 
fruit and vegetable exports from emerging economies (Stcichele et al., 
2006). Even these Latin American countries, with relatively advanced sys-
tems for maintaining standards, can be subject to border rejections, and 
rejections cost middle-income countries about $1.8 billion in 2001 (Jaffee 
and Henson, 2004). Border rejections are only a fraction of the income lost. 
Econometric analysis indicates that China alone lost an estimated $8 billion 
in export income in 2002 because of failure to meet standards (Lu, 2005). 
The individual financial losses are also heavy. Vietnamese farmers who can 
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comply with supermarket standards earn about 400 percent higher profits 
than those who cannot (M4P, 2006).

Access to export markets could improve the economies in some of the 
least developed countries, and the health and social benefits of adhering to 
standards cannot be understated. Aflatoxin, a food contaminant, accounts 
for an estimated 25,200-155,000 cases of liver cancer a year, overwhelm-
ingly in countries without strict food standards (Liu and Wu, 2010). Even 
in the United States roughly 3,000 people die every year from foodborne ill-
ness (CDC, 2011). The Centers for Disease Control and Prevention (CDC) 
estimates that food imported to the United States caused 2,348 illnesses 
between 2005 and 2010 (CDC, 2012). Half of these outbreaks happened 
in 2009 or 2010, and about 45 percent of them have a probable source in 
Asia (CDC, 2012). 

Globally, there are an estimated 155,000 deaths each year from food-
borne Salmonella infections alone (Majowicz et al., 2010). Adherence to 
manufacturing and agriculture standards would improve working condi-
tions and protect the environment in many countries. Farming in accor-
dance with good agricultural practices, for example, improves soil quality 
and prevents erosion (Poisot et al., 2004). 

Adherence to Medical Product Standards 

In many ways, problems in adhering to international standards in the 
medical products industry are similar to those in agriculture and food. 
Regulators in low- and middle-income countries depend on standards devel
oped abroad; they often have minimal input into the standard setting 
process. Even more so than with agri-food standards, adhering to drug, 
biologics, and device standards demands sophisticated testing laboratories 
and control of complicated supply chains. 

The International Conference on Harmonization of Technical Require-
ments for Registration of Pharmaceuticals for Human Use (ICH) is a stan-
dard setting organization for drugs; it has membership from European, 
Japanese, and U.S. pharmaceutical industry associations, and the drug 
regulatory agencies of 17 countries (Abraham, 2002; ICH, 2011a). ICH 
activities generally focus on its member countries, but it is increasingly 
working to improve good manufacturing practices around the world. It 
held a training on the same for southern African regulators in Tanzania in 
June of 2011, for example (ICH, 2011b). 

As in the agri-food sector, developing countries are standard-takers 
rather than standard-makers. This can cause problems. Until recently the 
ICH guidelines on medicine shelf life, for example, failed to account for 
stability in hot, humid climates (Kopp, 2006). A working group of South-
east Asian nations remedied this and brought attention to the problems of 
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accepting ICH guidelines outside of ICH regions (Kopp, 2006). In other 
cases, the solutions for the standard-takers are not as clear. Far more rich 
countries than poor ones regulate diagnostics; of those that do only 68 per-
cent require regulatory review of clinical trial data, and trial data with as 
few as 15 subjects are often acceptable (Peeling et al., 2010). When clini-
cians in developing countries use diagnostics developed abroad they base 
their understanding of the tests’ predictive value on product inserts, values 
that are not accurate if the disease prevalence in the trial population differs 
from that in the population tested. 

Even when international standards are available to regulators and are 
appropriate, there are problems in adhering to quality standards if the med-
ical regulatory authority has insufficient funding or trained staff or both. 
For example, one essential function of drug and biologic standards is to an-
swer the questions, “Is this drug what is says it is, in the stated strength, and 
is it free of contaminants?” (Kenyon et al., 1994, p. 615). Quality-control 
laboratories answer these questions, but many countries cannot afford to 
set up and staff these laboratories (Leng and Matsoso, 2008). Outsourcing 
quality control is one way around this; private companies can do quality 
control for a national drug supply, as is the case in the United Kingdom. 
Leng and colleagues recounted hesitation to use private laboratories in both 
South Africa and Algeria though because of concerns about conflicts of 
interests given that the quality-control laboratories in question worked for 
both government and industry (Leng and Matsoso, 2008). 

Developing countries also face challenges in implementing good manu-
facturing practices; the standards that ensure all manufacturing steps can 
be reproduced and result in the desired products. These are of critical im-
portance in the production of vaccines and other biological products, given 
the inherent variability in testing a biologically active product (Milstien 
et al., 2009). The World Health Organization (WHO) Prequalification of 
Medicines and Vaccines Program facilitates access to quality medicines and 
vaccines for treating priority diseases. As Chapter 2 describes, this program 
evaluates product safety, quality, and efficacy and serves as the grounds 
for donor procurement. The vaccine and medicine companies that pass the 
evaluation must meet good manufacturing practices and be overseen by a 
competent national regulatory authority; it is the government regulator’s 
responsibility to enforce manufacturing standards (Brhlikova et al., 2007). 
In 2009 the WHO announced that it would withhold new prequalification 
evaluations from Indian companies barring improvements to their national 
regulatory authority (Milstien et al., 2009). 

In the same way, some consumers see WHO prequalification as an 
international vote of confidence in the national regulatory authority. On 
March 1, 2011, the WHO recognized the Chinese State Food and Drug 
Administration as compliant with international regulatory standards, a 
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decision that will allow for the eventual introduction of Chinese vaccines 
into international use (Jia and Carey, 2011). This may help restore public 
confidence in Chinese vaccine companies after a year of scandals. Sub-
standard rabies and hepatitis B vaccines were rumored to have killed or 
sickened about 100 babies in Shanxi province in 2010; shortly afterward 
a company in Jiangsu province also produced substandard rabies vaccines 
(Jia and Carey, 2011). 

WHO prequalification drives compliance with international good man-
ufacturing practices and gives incentive to improve government regulation. 
Economies of scale keep small countries out of the vaccine prequalification 
system. Similarly, WHO drug prequalification encourages adherence to 
international standards, at least in emerging economies large enough to 
support a manufacturing sector. Smaller countries depend on prequalifica-
tion in their drug procurement. 

Pharmaceutical manufacture in most emerging economies was designed 
for generics, and their drug innovation system suffers. Some developing 
countries do not regulate human subjects’ protection in trials or require 
peer review of human subject protocols by institutional review boards, 
perhaps because governments see trials as a way for some of their citizens 
to get medical care (Kelleher, 2004). Still, the richest countries are home 
to 15 percent of the world’s population and 75 percent of drug trial par-
ticipants (Herring, 2011). Consistent adherence to international research 
standards could change this and would give depth to the results of drug 
trials, increase understanding of drug development, benefit patients in the 
developing world, and improve the economies of least developed countries 
(Herring, 2011).

CONTROLLING SUPPLY CHAINS

Food and medical product supply chains are complex and far-reaching. 
In the United States, the 2002 Bioterrorism Act requires all parties in the 
food supply chain to identify the immediate previous source of their prod-
ucts and the immediate recipient; known as one-up, one-back traceability 
(Gessner et al., 2007). When every actor is responsible for one-up, one-back 
reporting, it is possible to re-create the entire supply chain, even if no one 
party has a complete picture of it. Traceability requirements are less clear 
in medical products supply chains. During the 2008 heparin crisis neither 
the U.S. Food and Drug Administration (FDA) nor Baxter was able to re-
create the heparin supply chain quickly; it took weeks to even get close 
to the source. The exact identification of the responsible actors was never 
possible (Pew Health Group, 2011). Multinational companies are exploring 
radio frequency identification tags and two dimensional bar codes to trace 
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products through their supply chains (McMeekin et al., 2006). In develop-
ing countries, controlling supply chains is even more of a problem. 

The Food Supply Chain

Large multinational corporations such as Wal-Mart, Archer Daniels 
Midland, ConAgra, Nestle, Cargill, and Unilever control a great deal of the 
international food market. These companies have close relationships with 
their suppliers; they can trace their supply chains in developing countries, 
a considerable accomplishment considering that a granola bar contains 
ingredients from half a dozen different countries (Figure 3-1) (Carey, 2007). 
These companies monitor their supply chains using the principles of Hazard 
Analysis and Critical Control Points (HACCP), described in Chapter 2. 
There are five main links in the food supply chain: the farm, the packing 
house, the transportation, the market, and the consumer (UC Davis Depart-
ment of Plant Sciences, 2011). 

Over the past decade there has been a rapid growth in production of 
high-value agriculture, premium products such as vegetables, fruits, and 
animal products. Much of Africa’s high-value exports are grown in coun-
tries with high altitudes and year-round growing seasons and exported 
to Europe (Okello et al., 2007). There are usually separate supply chains 
feeding the export and domestic markets, with relatively little crossover. 
High-value agricultural products are highly perishable; logistics, in particu-
lar the availability of airfreight space, play a significant role in their trade 

USA: high fructose corn syrup, sugar, 
wheat fl our (produced & milled), whole 
grain oats, sunfl ower oil, strawberry 
puree, cellulose, red dye #40

China: vitamin & mineral supplements 
(B1, B2, iron, folic acid), honey

Philippines: carrageenan

India: guar gum

Europe: citric acidItaly: malic acid Denmark: 
lecithin (soy)

Scotland: sodium 
alginate

FIGURE 3-1
Global sourcing of food ingredients.

SOURCE: Roth et al., 2008.
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(Okello et al., 2007). Orders from retailers come in late at night once the 
European markets are closed, but the crops are picked earlier in the day. 
When the export order does not match what the supplier packed, the order 
may end up in the local market, though usually the exporters cannot get 
the same price that they would have in the European market (Henson and 
Humphrey, 2009).

With the notable exception of one participant from Uruguay, the guests 
at the various site visits for this study explained that there are two supply 
chains in their countries: one for export and one for local consumption. 
Standards are generally lower for the domestic market (Broughton and 
Walker, 2010; Llana, 2010). At the New Delhi meetings for this report, 
Indian participants mentioned that having two food safety standards does 
not trouble them; some stressed that Indians take care to avoid food spoilage 
at home by marketing daily and boiling their milk every hour. Others believe 
that Indians have higher innate immunity to foodborne disease than West-
erners. Similar misconceptions are common in China (Roth et al., 2008).

Spoilage is one of the main problems in the domestic supply chain of 

Workers in Honduras wash thousands of bananas a day, preparing them for evaluation. 
Bananas that are exactly the right weight, length, and color are packaged and shipped 
to the United States; those that are not acceptable are sold in Honduras.

SOURCE: © 2007 Sarah Axelson, Courtesy of Photoshare. 
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developing countries. Often it takes too long for products to get to market 
over poor roads and without refrigeration. There are, for example, 280,000 
refrigerated trucks transporting food in the United States, while China, with 
its vastly larger population, has only 30,000 (Barboza, 2007). As much as 
35 to 40 percent of fresh produce in India spoils because of lack of refriger-
ation in the wholesale or retail markets (Godfray et al., 2010; Kader, 2010). 
Some experts predict that this will change. The Indian grape business has 
had recent success by bringing small grape farmers together in Mahagrape, 
an association of grape growing collectives (Roy and Thorat, 2008). These 
for-profit collectives give farmers access to cooling and storage infrastruc-
ture. The Indian agricultural cold chain business has an estimated net value 
of $2.6 billion, expected to more than quadruple by 2015 (Narula, 2011).

High-value agricultural products, such as tomatoes and green beans, 
need to be kept at chill temperatures; they can spoil quickly in heat or 
cold. Grains have a longer shelf life, but rats will eat them if they are not 
stored in silos or grain safes; one-third of the grain stores in Southeast 
Asia are lost to pests (Godfray et al., 2010). According to an expert at the 
International Fund for Agriculture and Development, these losses could be 
reduced by half with proper refrigeration and post-harvest storage (Waste 
not, want not, 2011). Figure 3-2 shows the relative food lost between the 
farm and fork in different regions of the world. Notably, household waste 

On-farm

Retail

Transport and processing

Food Service Home and municipal

50% 100%

UK

USA

Developing
countries

FIGURE 3-2
Makeup of total food waste in developed and developing countries. Retail, food 
service, and home and municipal categories are lumped together for developing 
countries.

SOURCE: Godfray et al., 2010.
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is a small fraction of the food lost in most regions (Figure 3-2). Reductions 
in post-harvest losses would be of tremendous value to the poor in develop-
ing countries. Less than 5 percent of agricultural research funding goes to 
post-harvest losses (Kitinoja et al., 2011). 

Protecting the transportation and storage steps of the supply chain 
becomes increasingly important as the population in developing countries 
becomes more urban. Supermarkets, which generally have high quality 
standards and interest in their branding, are increasingly the food markets 
of choice in middle-income countries, such as Vietnam, and middle-class 
shoppers in low-income countries, such as India (M4P, 2006). Small farmers 
struggle to meet supermarket standards; supermarkets will reject produce 
only for cosmetic reasons that have nothing to do with safety or nutritional 
value (Gustavasson et al., 2011). Cities in the least developed countries 
have fewer supermarkets and more wholesale and street markets that “are 
often small, overcrowded, unsanitary, and lacking in cooling equipment” 
(Gustavasson et al., 2011, p. 13). Food spoils quickly in these markets, but 
poor shoppers have little choice but to buy it anyway. This is offset, in part, 
by daily marketing, a common practice in developing countries. 

Disorganized retail supply chains hurt farmers as well. Desperation 
often drives poor farmers to sell under-ripe crops during the pre-harvest 
hungry season, sabotaging their income and the nutritional value of the 
food (Gustavasson et al., 2011). In Rajasthan, a large onion-growing state 
in west India, farmers routinely dump part of their crop along the high-
way, because their revenues do not even cover the costs to bring the crop 
to market (Maheshwar and Chanakwa, 2006). The use of relatively simple 
technologies could increase small farmers’ incomes and reduce waste in 
developing countries. Drying and juice making near the farm could preserve 
expensive fruits and vegetables, for example, provided there is equipment 
to pasteurize and package the food. 

The Medical Products Supply Chain

A typical pharmaceutical supply chain consists of the primary manufac-
ture of chemicals from their raw state; several steps of secondary manufacture 
from processed products; market warehouses and distribution centers; whole-
salers; retailers; hospitals, clinics, or pharmacies; and, finally, patients (Yu 
et al., 2010). Drug regulatory authorities in developing countries often lack 
the ability to monitor the steps on this supply chain. These drug regulatory 
authorities are often supported partly from the government and the rest 
from user fees (Yadav, 2009). They are focused on the most pressing tasks: 
licensing and registering products and giving marketing approvals (Yadav, 
2009). There is little attention to factory inspections; quality-control tests at 
retail or wholesale points are almost unknown. As mentioned in the section 
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on standards, there is little postmarketing surveillance. It is also difficult to 
control imports, especially in parts of the world where there are many small, 
neighboring, landlocked countries. These factors make for a porous pharma-
ceutical supply chain. Fake drugs are a common problem. 

A full analysis of the problem of counterfeit, falsified, and substandard 
drugs is outside the scope of this report, but medicines regulators in the 
countries visited for this study repeatedly raised it as a concern (Box 3-1). 
In September 2011 the Food and Drug Administration (FDA) commissioned 
the Institute of Medicine (IOM) to convene a consensus study entitled Un-
derstanding the Global Public Health Implications of Substandard, Falsified, 
and Counterfeit Medical Products. This report, which will be released in 
2013, will aim to clarify the terms used to discuss pharmaceutical fraud, 
describe the scope of the problem, and recommend action to reduce the 
public health consequences of fake drugs in developing countries. 

By WHO estimates, between 20 and 90 percent of antimalarials in 
Sub-Saharan Africa and 38-53 percent of the same drugs in Southeast Asia 
fail quality testing (Newton et al., 2010; WHO, 2005). Fraud also affects 
medical devices and in vitro diagnostics, a topic reported on in the Asian 
press (Mori et al., 2011). Tampering with expiry dates on in vitro diag-
nostics in Vietnam was the subject of Lancet correspondence (Day et al., 
2004; Watt, 2004). There are a variety of sophisticated techniques that can 
prevent this fraud, but many are expensive and impractical in developing 
countries (Newton et al., 2010). Organizations such as Sproxil have made 
some progress recently with using mobile phones and paper watermarking 
to authenticate bar codes (Sharma et al., 2008; Sproxil, 2011). There is a 
need for more inexpensive ways to secure medical products supply chains 
in developing countries, however.

As in the food supply chain, some of the problems with medical prod-
ucts supply chains are related to infrastructure. There is a lack of hard data 
on where in the pharmaceutical supply chain bottlenecks exist (Oluka et al., 
2010). In an assessment of the pharmaceutical sector in East Timor, Norris 
and colleagues described small warehouses and medicines being kept in 
tropical heat and humidity at every point between entering the country and 
the patients’ hands (Norris et al., 2007). In 2008, the Global Fund identified 
similar problems with medicine storage and inventory control in an audit 
of its Indian grant programs (Global Fund, 2008).

Vaccines are particularly vulnerable to spoilage in developing countries. 
An incomplete cold chain was the probable cause of a polio outbreak in 
South Africa in the mid-1990s (Schoub and Cameron, 1996; Setia et al., 
2002). The problems are not confined to tropical climates: Lugosi and col-
leagues found that cold weather damaged 38 percent of vaccines sampled 
in Hungary (Lugosi and Battersby, 1990). By 2019 another dozen vac-
cines may be introduced in developing countries, but without fast-moving, 
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BOX 3-1 
Counterfeit, Falsified, and Substandard Drugs

	 There are no universally accepted definitions for counterfeit, falsified, 
and substandard drugs (Clift, 2010a, 2010b). A single product can be 
simultaneously counterfeit, falsified, and substandard, or some combina-
tion of the three (Oxfam International, 2011). 
	 The World Health Organization defines counterfeit drugs as “delib-
erately and fraudulently mislabeled with respect to identity or source” 
(WHO, 2011b). Counterfeit applies to “both branded and generic prod-
ucts [and] may include products with the correct ingredients or with the 
wrong ingredients, without active ingredients, with insufficient active 
ingredients or with fake packaging” (WHO, 2011b). This definition has 
been a source of ongoing controversy. It conflates the definition of 
counterfeit, which has a specific legal meaning in the context of intel-
lectual property, with the drug quality and safety (Clift, 2010a). Accord-
ing to the WHO, however, whether “a good is considered counterfeit 
from a public health perspective is independent of whether the product 
infringes on intellectual property rights” (WHO, 2010b, p. 3). A counter
feit medicine, following the WHO definition, may or may not violate 
intellectual property rights. 
	 The term falsified evolved, primarily in Europe and Latin America, as 
a way of distinguishing between intellectual property or trademark viola-
tions and fake drugs (Clift, 2010a). It refers to drugs “falsified in relation 
to their identity, history or source. Those products usually contain sub-
standard or falsified ingredients, or no ingredients or ingredients in the 
wrong dosage, including active ingredients, thus posing an important 
threat to public health” (EU, 2011).
	 The definition of substandard is generally agreed upon as drugs that 
fail to meet quality specifications established by WHO standards (Clift, 
2010a; Oxfam International, 2011). What is not agreed upon, however, is 
whether or not the category of substandard drugs includes counterfeit 
and falsified medicines. In 2003, the WHO stated that substandard medi-
cal products may be a “result of negligence, human error, insufficient 
human and financial resources, or counterfeiting. Counterfeit medicines 
are part of the broader phenomenon of substandard pharmaceuticals. 
The difference is that they are deliberately and fraudulently mislabeled 
with respect to identity or source” (WHO, 2003b). In 2009, however, it 
revised this definition to specifically exclude counterfeiting (Clift, 2010a). 
The revised definition defines substandard drugs as drugs that do not 
meet quality specifications, but that are produced by manufacturers 
authorized by a given national medical regulatory authority.
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temperature controlled supply chains, these vaccines will not be effective 
(Kauffmann et al., 2011). By some estimates, the demands on the vaccine 
cold chain will increase 20-fold during this time (see Figure 3-3) (Sabot 
et al., 2011). Box 3-2 describes the vaccine supply chain in developing 
countries.

Even considering only routine immunization using the currently avail-
able vaccines, the vaccine cold chain capacity is insufficient, outdated, and 
broken—a serious bottleneck in increasing immunization rates. The poor 
cold chain compromises vaccine efficacy and, in some cases, vaccine safety 
as well. The projected expansion of the immunization program will surely 
aggravate this problem (Sabot et al., 2011). In 2007 PATH and the WHO 
launched the Optimize Project, with funding from the Bill and Melinda 
Gates Foundation (PATH, 2012a). Optimize aims to identify sustainable 
solutions for building cold chain capacity for future vaccines (PATH, 
2012b). 

There are also promising improvements in the heat stability of vaccines. 
A high throughput screening process for identifying thermostable formula-
tions promises to improve the stability of a number of new and existing vac-
cines, while developments in controlled-temperature vaccines can mitigate 
the problems of cold chain breaks (Chen and Kristensen, 2009; Schlehuber 
et al., 2011). Other simple technologies have the potential to improve the 
strength of the vaccine cold chain. Temperature-sensitive labels, for exam
ple, that change color to indicate when a vaccine has been exposed to 
damaging temperatures are currently being procured by the United Nations 
Children’s Fund (UNICEF) (PATH, 2012c). New investments in cold chain 
capacity, coupled with new technological advances such as thermostable 
vaccines, will be invaluable tools to meet increased demands on the vaccine 
cold chain over the next decade (Chen and Kristensen, 2009; Sabot et al., 
2011). Developing country regulatory authorities need to be kept informed 
of these developments. 

There are also problems with the points on the medicine supply chain 
closest to the patient. In 2002 the consulting firm A.T. Kearney estimated 
that half of the medicine shortages in Mexico were because of poor inven-
tory management and demand planning (Box 3-3) (A.T. Kearney, 2004a; 
Sarley et al., 2006). Hospital administrators or pharmacists can estimate 
their demand for medicines either by modifying previous years’ records or 
by calculating the number of patients presenting with a given condition 
from national morbidity data (A.T. Kearney, 2004b). Either way, supply 
chain planning requires reliable surveillance and some managerial profi-
ciency in the health care workforce, common shortcomings that will be 
discussed later in this chapter. 

Once the hospital or pharmacy has an estimated medicines projec-
tion, it should communicate its need to the warehouse, distribution center, 
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BOX 3-2
Vaccine Supply Chains in Low- and Middle-Income Countries

	 Vaccines usually need to be stored between 2° and 8°C (Chen and 
Kristensen, 2009). Some are heat-sensitive, rendered inactive at high 
temperatures; others are cold sensitive, rendered inactive by freezing. 
Maintaining temperature control in places without electricity is challeng-
ing and gets more complicated when health workers carry the vaccine for 
miles to give immunizations in remote villages. Vaccines also have a short 
shelf life that leaves little room for forecasting errors, inefficient manage-
ment, or slow distribution. Many countries waste as much vaccine as they 
use. This will have to change over the next decade when more and costlier 
vaccines come into use. Trained logisticians and supply chain managers 
will be invaluable to this effort, but they are hard to find in the places that 
need them most. 
	 There are two vaccine supply chains in developing countries: one that 
carries the vaccines from the factory to the developing country port of 
entry and one that carries the vaccines from the port of entry to the 
patient. The supply chain that carries the product from the supplier to 
the port of entry is generally strong, thanks to UNICEF and the shipping 
companies they contract with. Within the recipient country, immuniza-
tion program managers decide how and where to store the shipments 
and when to release them to regional or provincial storehouses. 

A nurse vaccinates a 4-month-old baby outside her home in Nueva Segovia, 
Nicaragua. 

SOURCE: © 2008 Adrian Brooks, Courtesy of Photoshare.
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or whole seller. Sometimes the ordering system slows down this process. 
In both Tanzania and South Africa, for example, the Ministry of Health 
requires health workers to report detailed patient summaries to a central 
pharmacy when ordering the essential medicine acyclovir (Corbell et al., 
2010). This extra step slows procurement and leads to frequent stock-outs 
(Corbell et al., 2010). Communication with central distribution is a com-
mon bottleneck, one that modern information technology and supply chain 
management could do much to unblock (Oluka et al., 2010). Figure 3-4 
highlights other supply chain gaps.

There is also often an erratic lead-time between placing the order and 
having it delivered (Jahre et al., 2010). When dispensary managers cannot 
predict how long it will take to refill their drug supply, they stockpile drugs. 
Stockpiling in turn encourages other supply chain problems, such as using 
drugs past their expiry date. Stockpiling in one dispensary often causes 
shortages in another (Corbell et al., 2010). 

The expanded use of anti-retroviral drugs in Sub-Saharan Africa has 
brought attention to the problems of supply chain management. The 
National University of Rwanda’s pharmacy department includes pharma-
ceutical management in its pre-service curriculum. Makerere University 
in Uganda and Muhimbili University of Health and Allied Sciences in 
Tanzania both have plans to develop master’s programs in pharmaceuti-
cal supply chain management (Matowe et al., 2008). The United States 

	 In their analysis of vaccine supply chains Kauffman and colleagues 
stress the importance of moving vaccines to patients and discourage 
the common practice of holding large inventories in case of emergency. 
To this end, they suggested removing unnecessary storage levels. Ware-
house management is complicated and introduces opportunities for the 
supply chain to breakdown. The Thai government reorganized its vaccine 
supply chain in 2009, removing three levels of store housing and began 
shipping directly from the central warehouse to health centers. 
	 Donors could also help by not insisting on separate shipments, storage, 
and handling for donated vaccines. Kauffmann and colleagues describe a 
Kenyan health center that takes shipment from five warehouses, 13 pro-
curement agencies, and 18 donor organizations. Such redundancy hinders 
the development of integrated, efficient supply chains. 

SOURCE: Kauffmann et al., 2011 

BOX 3-2 Continued
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BOX 3-3 
Supply Chain Management in Mexico

	 Frequent stock-outs were a problem at Mexican pharmacies and health 
centers in 2002 when President Vincente Fox enlisted the help of the 
management consulting firm A.T. Kearney to improve the Mexican phar-
maceutical supply chain (A.T. Kearney, 2004a). Working with the Mexican 
government, A.T. Kearney developed solutions that relieved the pressure 
of health care budgets, reduced the cost of medicine, and improved the 
efficiency of the drug supply chain (A.T. Kearney, 2004b). This included 
adopting a consistent demand-planning methodology, streamlining the 
drug procurement process, and improving inventory management (A.T. 
Kearney, 2004a). 
	 The consultants found that more than half of the medicine shortage in 
Mexico was caused by poor inventory management. They recommended 
calculating drug demand using morbidity data (A.T. Kearney, 2004a). That 
is, health center staff estimated the number of patients they would treat 
for a given disease and combined the estimated number of patients with 
the approximate amount of medicine required to treat them. The forecasts 
were adjustable, to account for local differences in morbidity and local 
treatment preferences. The adoption of this method resulted in an 80 per-
cent accuracy rate in Mexico’s drug forecasting (A.T. Kearney, 2004a). 
	 Long delays in drug procurement were still a problem, however. The 
procurement process took 4 months, causing a drug shortage in the first 
quarter of every year (A.T. Kearney, 2004a). Poor communication among 
many small hospitals and clinics prevented them from pooling their 
drug orders. Working together and using a standardized, public bidding 
process, these institutions switched to a system of large drug orders 
placed less frequently (A.T. Kearney, 2004a). They also switched to a 
pull system* where hospitals and health centers could order their own 
medicines. By adopting this system, health officials were able to improve 
the management of their drug inventory and reduce costs (A.T. Kearney, 
2004a). 
	 In 2002, much of the Mexican drug legislation was outdated and 
poorly understood, even by health professionals (A.T. Kearney, 2004a). 
This led to confusion and an overall frustration with the system as a 
whole. A.T. Kearney worked with officials to eliminate unnecessary rules 
that hampered the purchasing of drugs from suppliers. 
	 Within 2 years of making these simple changes and restructuring the 
value chain, the percentage of Mexicans receiving full prescriptions rose 
from 70 percent to more than 90 percent, with no added costs to the 
consumer or manufacturer (A.T. Kearney, 2004a). 

* In a pull system, each level of the supply chain determines its drug needs 
using a formula that takes costs, demand, distribution, and the level of inventory 
into consideration. Orders of medicines are based on real consumption data. (A.T. 
Kearney, 2004a).
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FIGURE 3-4
Challenges and bottlenecks in a drug supply chain.

SOURCE: Oluka et al., 2010.
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Agency for International Development’s (USAID’s) Supply Chain Manage-
ment program is also working in President’s Emergency Plan for AIDS 
Relief (PEPFAR) countries to build on existing drug supply chain to better 
handle the increase brought on by anti-retroviral drugs (USAID, 2011). 

INFRASTRUCTURE

It is difficult to separate problems controlling supply chains from prob-
lems with infrastructure. Inadequate storage for foods, medicines, and 
vaccines are infrastructure deficits. The vaccine supply chain described 
in Box 3-2, for example, aims to move vaccines swiftly from the airport 
to the patient; it depends on reliable electricity for temperature control, 
strong telecommunications systems to facilitate timely orders, and decent 
roads, all common infrastructure gaps in poor countries. A strong food 
and medical products regulatory system is itself a key piece of the public 
health infrastructure. Similarly, a surveillance system is part of the regula-
tory infrastructure. Without surveillance and staff trained in management 
and causal inferences, countries are vulnerable to vaccine safety scares, for 
example (Black et al., 2010). But for the purposes of organizing this report, 
the infrastructure gaps the committee identified in developing countries fall 
into the categories of laboratory, manufacturing, and market infrastructure, 
and information and communication infrastructure. 

Laboratory, Manufacturing, and Market Infrastructure

Food and medical product regulators in poor countries do not have the 
quality control and reference laboratories that their counterparts in rich 
countries take for granted. In India, for example, the site visitors heard 
repeatedly that Indian food production was totally compliant with the Inter-
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national Standards Organization, but there was little evidence of a sufficient 
testing infrastructure to confirm this. A World Bank analysis confirmed 
that India’s 4 national and 79 state food safety laboratories had neither the 
equipment nor the personnel to properly collect and analyze food samples 
(World Bank, 2009). The same assessment found that of the 19 drug test-
ing laboratories in India, only 7 had the ability to run a full range of assays 
(World Bank, 2009). Some countries work around their infrastructure short-
ages. In South Africa, the drug regulatory authority contracts universities 
to do quality control testing for biologics and drugs (Essack et al., 2011). 
But in some of the poorest countries there are no accredited safety testing 
laboratories (Abegaz, 2006). Some countries, such as Pakistan, need to rely 
on regional analytic labs, and sending samples regularly to distant labs 
is time consuming, expensive, and slow (Hao, 2012). There are only five 
WHO-prequalified medicine quality control laboratories in Sub-Saharan 
Africa, two in India, two in Singapore, and one in Vietnam (WHO, 2011h). 
Building laboratory capacity is a priority for the Asia Pacific Economic Co-
operation’s Food Safety program (APEC, 2008). Box 3-4 describes recent 
success in laboratory capacity building in Southeast Asia. 

In his March presentation to the committee, Paul Young, Director of 
Chemical Analysis Operations at Waters Corporation, described visiting 
food safety laboratories in a number of developing countries while working 
as a food regulator in Europe and finding donated equipment stored under 
plastic sheets, because no one had been trained in its use, the people trained 
to use it no longer worked at the lab, or because basic infrastructure to run 
the equipment was inadequate. Tropical climates and power surges are hard 
on sensitive electronics. In many ways the challenge of supporting labora-
tory infrastructure is complicated by the more basic deficits of sanitation 
and a stable power supply. 

Shortages of laboratory infrastructure in turn encourage other gaps 
in regulatory systems. At the Pretoria visit for this study, the Tanzanian 
Food and Drug Authority’s Raymond Wigenge explained that Sub-Saharan 
African countries’ limitations in laboratory science cause their poor partici-
pation in Codex and other standard setting meetings. He explained that if 
African scientists were better able to do exposure assessments they would 
bring data on the accurate maximum exposure for mycotoxins to Codex 
and contribute to setting the Codex mycotoxin standard. 

There are clear ties between problems with water sanitation infrastruc-
ture and ensuring safety in food production. Good agricultural practices 
require deep pit latrines and the separation of defecation and farming 
fields (Agribusiness and Allied Kenya Ltd et al., 2006). Grains and spices 
need to be properly dried to reduce risk of mycotoxin contamination. As 
mentioned in the discussion of supply chain problems, rural roads are poor 
and transportation is expensive (Hazell and Wood, 2008). Farmers and 
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BOX 3-4 
Strengthening Laboratory Capacity in Southeast Asia

	 A solid laboratory system is essential for medicines regulation, but 
is missing even in many middle-income manufacturing counties. U.S. 
Pharmacopeia, USAID, and Asian universities are all working to improve 
regulatory and laboratory capacity. Their efforts are improving reference 
laboratories and supporting pharmacists in good clinical practice and 
good pharmacy practice. 
	 The Southeast Asia Infectious Disease Clinical Research Network 
(SEAICRN) is increasing laboratory capacity through collaborative part-
nership. The network brings together hospitals, universities, and other 
research organizations from Thailand, Vietnam, Indonesia, and Singapore 
to improve laboratories, equip them well, train scientists, and ensure 
quality laboratory management. Through the integrated, collaborative 
model, countries in the network are responding more rapidly to emerging 
disease issues, such as the assessment of oseltamivir resistance in A/H1N1 
in 2008 (Wertheim et al., 
2010). 
	 U.S. Pharmacopeia 
and USAID’s Promoting 
the Quality of Medicines 
program is also active 
in laboratory capacity 
building. Promoting the 
Quality of Medicines 
works to improve post-
market surveillance for 
product quality and safety 
(Lukulay, 2011). Southeast 
Asian police have drawn 
on the program’s data 
and closed more than 100 
illicit drug vendors in the 
region (USP, 2011b). The 
map on the right shows 
sentinel surveillance sites 
in the Mekong Delta 
region as of 2008 that are 
staffed by two scientists 
each and use portable 
mini-laboratories to test 
medicine quality (Global 
Pharma Health Fund, 2011; 
Lukulay, 2011). Some sites 
also monitor the efficacy 
of malaria treatments. SOURCE: Promoting the Quality of Medicines (USAID 

and USP Cooperative Agreement).
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distributors have higher vehicle operating costs from damages caused by 
unpaved roads (Donnges et al., 2007). A distribution system that moves 
foods more quickly from the farm to the market could do much to promote 
food safety (Kader, 2010). 

Market infrastructure is also lacking in the growing cities of Africa and 
Asia. Only 20 percent of markets in the Indian state of Maharashtra have 
cold storage, compared to 5 percent in Tamil Nadu, and none in Orissa or 
Uttar Pradesh (Umali-Deininger and Sur, 2007). The majority of the same 
markets surveyed have no system for pest control (Umali-Deininger and Sur, 
2007). Pest infestation in markets is a clear disease risk and can introduce 
other contaminants, such as heavy metals, to food (Sharma et al., 2009). 

Local manufacture and sale of processed foods is part of life around the 
world, but the manufacture of medical products is more controversial. In 
2005 some experts discouraged local medicines production in the poorest 
countries, believing the energy and raw materials costs of domestic manu-
facture to be prohibitively high for them (Attridge and Preker, 2005). Local 
manufacture is sometimes thought to put economic and industrial develop-
ment before public health in the name of self-sufficiency (Anderson, 2010). 

A woman and child prepare a vegetable harvest for transport in western China. 

SOURCE: © 2008 Xiaobo Zhang, Courtesy of Photoshare.
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Others maintain that as long as one-third of the world, mostly in Africa 
and Asia, does not have access to essential medicines, local drug manufac-
ture can build crucial industrial infrastructure, and that the least developed 
countries have a brief window to do so before the TRIPS agreement binds 
them to observe pharmaceutical patents (Anderson, 2010; Chaudhuri et al., 
2010; Losse et al., 2007). Local manufacture of essential medicines could 
also guarantee a more reliable local medicine source in countries otherwise 
dependent on trade or foreign aid. A full analysis of this dynamic contro-
versy is outside the scope of this report. But in 2010 the WHO prequalified 
artemisinin combination therapy manufacturers in Uganda and a Kenyan 
anti-retroviral manufacturer (Manson, 2011; WHO, 2011g). Nevertheless, 
local production of medical products depends on having decent industrial 
infrastructure and factories that are designed to facilitate meeting interna-
tional manufacturing standards (Milstien et al., 2009). When the manufac-
turing infrastructure lags behind, regulators in the developing countries face 
a harder job enforcing safety controls. 

Information and Communication Technology

Low- and middle-income countries do not have the technology neces-
sary to track and trace products through their supply chains. This is not 
surprising, as traceability in the food and pharmaceutical industries is dif-
ficult even for immensely profitable multinational conglomerates with a 
stake in protecting their brand names. Food and medicines are made from 
ingredients that are processed and aggregated at different steps in manufac-
ture, often in different countries (Roth et al., 2008). Guy Blissett, the head 
of consumer products at the IBM Institute for Business Value, has described 
traceability as “a global information management problem” (Roth et al., 
2008, p. 32). 

In India, the Agricultural and Processed Food Export Development 
Authority has invested in traceability systems when there is a clear commer-
cial benefit to doing so, such as tracing grapes for the European market. The 
pressure to trace foods through the domestic market is not strong, however. 
Some speculate that nothing will change until domestic consumers show 
interest and willingness to pay for traceability (Roth et al., 2008; Umali-
Deininger and Sur, 2007). Even if emerging economies had traceability 
systems in place, they do not have the ability to issue rapid recalls. Recalls 
depend as much on transportation and communication infrastructure as 
they do on product tracing. 

Farmers in poor countries are usually obliged to sell their crops at har-
vest, when the market is glutted and prices are lowest, because the spoilage 
process starts quickly, as mentioned above in the discussion of supply chains. 
Investments in silos and temperature controlled storage are one way around 
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this, as is preserving the perishable foods. Information technology can also 
help farmers manage their inventory. For example, the Indian agricultural 
commodities firm ITC Ltd. trained soybean farmers to use the Internet to 
monitor the weather forecast, to learn about best agricultural practices, and 
to track soy prices and the Chicago Board of Trade 10-day global market out-
look. Armed with better information, farmers could schedule their market
ing to coincide with periods of demand (Upton and Fuller, 2004). There 
are transferable lessons in ITC’s experience for food regulators interested in 
monitoring the food supply from farm to table. Most Indian farmers still rely 
on their own or their friends’ observations for their information about crop 
prices (Umali-Deininger and Sur, 2007). Using simple information technology 
to monitor commodity prices is a way to involve farmers in the agricultural 
extension system. The ITC trainers found that by making information tech-
nology available they built trust with the soybean farmers and had a strong 
foundation on which to build future collaborations (Upton and Fuller, 2004). 
The use of information technology is a simple way to build trust with rural 
suppliers and encourage ownership in food safety technology. 

In the ITC model, farmers connected to the Internet though landlines 
or very small aperture terminals (Upton and Fuller, 2004). The bandwidth 
available was not high, but was sufficient for the project. Poor band-
width limits more ambitious use of information technology in develop-
ing countries. Food and drug safety information is available online, but 
still not accessible to developing country regulators. Even universities, 
whose informatics infrastructure is often better than the government’s, are 
“digitally isolated from the rest of the world. [Their Internet capacity is] 
equivalent to 30,000 people trying to use a single connection. Bandwidth 
can be exorbitantly expensive, and services are often unreliable. The result 
is that faculty and students rarely have access to the latest knowledge, 
and universities cannot form effective partnerships with academics and 
institutions in other countries. High-speed access to the Internet—at a 
minimum of 1 gigabyte per second—would serve as a lifeline for universi-
ties and help to drive a country’s economic renewal” (Juma, 2008, p. 17). 
Without Internet access, the WHO’s vast and useful library of handbooks 
are beyond the reach of regulators in the poorest countries, the people 
who need them most. 

LAWS

Relevant and enforceable laws are the foundation of food and medi-
cal production regulation (FAO/WHO; WHO, 2007). Governments pass 
food and medical product laws to protect public health, prevent fraud, and 
promote fair trade (WHO, 2003a). The laws governing food and medical 
products invariably reflect a country’s political, economic, and cultural 
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BOX 3-5 
Historical and Political Influences on  

Indian Drug Legislation 

	 At the time of Indian independence, Western multinational corporations 
controlled 80-90 percent of the Indian pharmaceutical market (Greene, 
2007). In an effort to foster self-sufficiency and create an independent 
supply of pharmaceutical products, the Indian government enacted high 
tariffs and import restrictions to encourage domestic production. As part 
of this program, the 1970 Patent Act ended Indian recognition of prod-
uct patent protection. The Patent Act allowed Indian drug companies to 
reverse-engineer expensive, patented drugs without paying licensing fees. 
In the absence of legal patent protection, most foreign manufacturers 
left India. As of 2005, foreign companies held less than 20 percent of the 
Indian drug market (Greene, 2007). 
	 Indian government policy long encouraged small- and medium-sized 
drug companies to enter the market. Consequently, today’s market in 
India is fragmented and competitive—there are more than 20,000 drug 
manufacturers (KPMG International, 2006). Roughly 300 of these account 
for 70 percent of the market; the top 10 firms account for 30 percent 
(KPMG International, 2006). 
	 The industry changed in 2005 when the Indian government amended 
the Patent Act to comply with the TRIPS agreement and Indian pharma-
ceutical companies could no longer reverse-engineer patented drugs. 
Indian firms sought to replace lost revenues in several ways. First, they 
increased generic exports. As of 2007, generics accounted for 60-100 per-
cent of sales in India’s top 10 firms (Greene, 2007). In addition, most have 
entered into contract research and manufacturing agreements with for-
eign drug companies. Indian companies have costs far below those of 
Western ones—one-eighth for research and development and one-fifth 
for manufacturing (Nauriyal, 2006). Low costs, both in labor and capi-
tal, coupled with India’s recognition of foreign patent laws, have made 
India an attractive destination for clinical trials and drug discovery and 
research. Indian companies are now building more and better factories 
and working to comply with international manufacturing standards in an 
effort to secure manufacturing contracts from multinational pharmaceuti-
cal corporations (Nauriyal, 2006).

history. Muslim countries may include halal criteria in their national food 
law, for example. Box 3-5 describes the political and historical influences 
on Indian intellectual property and drug legislation. 

Some developing countries have no laws governing food or drug safety; 
others have a surfeit of confusing and contradictory ones (Vapnek and 
Spreij, 2005; WHO, 2005). Participants at the São Paulo and Pretoria meet-
ings for this study explained that in many of their countries the regulatory 
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legislation dates from the turn of the last century and is not suitable for the 
modern world. Governments should periodically revisit their laws govern-
ing product safety to ensure they are up-to-date and cogent (WHO, 2003a). 
Poorly coordinated legislation can also create fragmentation by assigning 
the same responsibilities to several agencies. The subsequent section on 
fragmentation discusses this problem in more detail.

Enforcement of Existing Regulations

One of the main problems developing country regulators have with 
their laws is with implementing punitive measure for violators. Partici-
pants at the São Paulo, Delhi, and Beijing workshops all noted that small 
producers can easily close their operations and re-open under a different 
name to avoid penalty. A 2010 Government Accountability Office (GAO) 
report described the FDA’s helplessness to the same problem (GAO, 2010). 
An FDA effort to verify foreign producers in 2010 found that of 43 drug 
manufacturers visited, 7 did not exist at the address in FDA’s database 
(GAO, 2010). 

There was consensus in the Delhi and Beijing workshops that both 
India and China have a thorough legal regulatory framework in place. In 
these countries, as in many other emerging economies, regulatory authori-
ties face more problems enforcing their laws than creating them. It is dif-
ficult to strengthen law enforcement in the face of poor staffing, inadequate 
infrastructure, and lack of political will (Bollyky, 2009). A World Bank 
appraisal of food and drug regulatory oversight identified weak enforce-
ment of existing regulations as one of India’s four main problems in both 
food and drug safety (World Bank, 2009). They found the food system had 
“traditionally . . . depended on spot checks of manufacturing conditions 
and random sampling of final products. Even this system was not evenly 
enforced ”(World Bank, 2009, p. 1). Of the drug system, they concluded, 
“enforcement of good manufacturing practice was highly variable. The 
quality of training for drug inspectors was uneven . . . [and there was] 
anecdotal evidence of lack of transparency in granting licenses”(World 
Bank, 2009, p. 2).

In an analysis of food safety law enforcement in China, Ni and Zeng 
compared China’s food safety laws to its environmental laws. The laws 
increase in number as the environment degrades and the government focuses 
on punishing offenders (2009). This is consistent with the committee’s 
observation that the Chinese government prefers to enforce its laws by 
punishing offenders and is less interested in rewarding compliance. This 
tactic is itself a limiting factor in a country as large as China with so few 
inspectors (see section on Workforce). Competing societal forces will also 
undermine the government’s best efforts at punishment. Global business is 
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increasingly the purview of large corporations operating on narrow profit 
margins, especially in the food sector (Garrett and Huang, 2011). Their 
suppliers are under pressure to cut costs; too often they do so by using un-
safe ingredients and cutting corners on good practices (Garrett and Huang, 
2011). Sometimes industry’s interest in protecting their brand and a fear 
of liability laws are enough to prevent fraud and adulteration, but in many 
low- and middle-income countries it is not so. 

Civil Liability

Appendix B, “A Review of Tort Liability’s Role in Food and Medical 
Product Regulation,” describes the role of product liability in regulatory 
systems and provides an overview of the different systems in place in South 
Africa, Brazil, China, and India. 

WORKFORCE

During the public meetings for this study the committee repeatedly 
heard that regulatory authorities in developing countries have too few staff, 
insufficient technical training for staff, and an inability to retain staff. They 
cannot offer private-sector salaries, and, perhaps more importantly, there 
is little espirit de corps among regulators. Some are sacked for political 
reasons; others grow frustrated and quit. While they are serious concerns 
for government regulators, these workforce problems reverberate in the 
public sector.

Too Few Staff in the Regulatory Authority

In an interview for this study, FDA staff in China explained that at 
first glance China has an army of food and drug inspectors, 400,000 by 
some estimates (Becker, 2008), but that most of them work part time, 
and many perform an average of one inspection a year. Chinese Minister 
of Health Chen Zhu gives a much lower estimate of the number of food 
safety inspectors in China: approximately 133,000, or fewer than 1 for 
every 10,000 people (LaFraniere, 2011). In a 2010 assessment of medicines 
regulatory authorities in Sub-Saharan Africa, the WHO found that all 26 of 
the countries evaluated reported a shortage of qualified inspectors (WHO, 
2010a). Indian drug regulatory authorities, especially those at the state level 
responsible for most inspections, have far too few staff to enforce their laws 
(Langer, 2008). 

The inspectorate is only one arm of the workforce in a regulatory 
authority. Regulatory science and its constituent fields are new areas of study 
in most of the world. Ahuja and Sharma summed up the problem in India 
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with one example, “the supply-demand situation for skilled manpower is 
highly skewed in favor of the demand, as this field [e.g., pharmacovigilance] 
is new in India and elsewhere” (Sharma and Ahuja, 2010, p. 1). Despite hav-
ing more than half a million physicians, India has less than 200 investigators 
trained in good clinical practices (Prakash, 2009).

If China and India, with their massive populations, cannot staff a regu-
latory authority, the problem is even more serious in smaller countries. In 
many low- and middle-income countries environmental health inspectors 
often do the job of food safety inspectors, and analytical positions in both 
food and medical product quality control laboratories often go unfilled 
(FAO/WHO, 2003; WHO, 2010a). A 2002 comparative analysis of 10 
different drug regulatory authorities found the shortage of qualified staff 
to be the main problem facing medicines regulatory authorities around the 
world (Ratanawijitrasin and Wondemagegnehu, 2002).

Insufficient Technical Training for Staff

The problem of too few staff at regulatory agencies is closely related 
to the problem of staff competency. In China, for example, many of the 
inspectors have only a middle-school education; they lack the scientific 
background to do more than a superficial inspection, a problem more 
pronounced in the central and western part of the country (UN, 2008). 
The technical proficiency of the Chinese inspectorate is concern enough 
that both the FDA and GIZ, the German government’s aid agency, train 
inspectors or train trainers. The WHO has also encouraged the Chinese 
government to develop a central training institute for food safety, but the 
government has balked at this suggestion because of difficulties in imple-
menting such a large project.

These problems are by no means unique to China. A study of food 
inspectors in Andhra Pradesh, India found limited knowledge of food micro-
biology in the inspectorate, a weakness attributed to lack of in-service train-
ing (Sudershan et al., 2008). A joint Food and Agriculture Organization of 
the United Nations (FAO) and WHO report recommended offering in-service 
training for regulatory staff as a way to strengthen food safety systems (FAO/
WHO, 2003). The FAO has also recommended a central food safety train-
ing center for South America, and participants at the IOM meeting in São 
Paulo were eager to see such a center open because it would enrich training 
for people from small countries. Such institutions would be most useful if 
their curricula were designed specifically for the school’s region. In a system-
atic review of problems facing the pharmacy workforce, Hawthorne and 
Anderson reported that curricula developed in North America or Europe are 
used in developing countries with the best intentions, but this practice con-
tributes to job dissatisfaction as pharmacists trained on a foreign curriculum 
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are not prepared for the reality of work in developing countries (Hawthorne 
and Anderson, 2009). 

The need for a properly trained regulatory staff will increase in the 
next decade. In the past, the review process for new chemical entities took 
place mostly in industrialized countries; low- and middle-income coun-
tries only had to register or give market approval to a drug tested abroad 
(Moran et al., 2011). Now there is more interest in developing treatments 
for neglected diseases; in 2007 over $2.5 billion was invested globally in 
research on neglected tropical disease (Moran et al., 2009). These products 
are now coming up for regulatory review in Asia, Sub-Saharan Africa, and 
parts of Latin America, and it is imperative that the regulatory workforce 
has the depth to register and review these new products. 

Therefore, education in regulatory science is a particular need. Regula-
tory science is a relatively new field that includes training in basic sciences 
that relate to the regulatory system; the development and validation of regu-
latory tests; screening and compliance testing; investigation of test results; 
and submission of dossiers for government or in-house review (Irwin et al., 
1997). Increasingly, any food production house or medical manufacturer 
needs to have a regulatory affairs specialist on staff. Until recently, devel-
oped countries generally relied on on-the-job training for regulatory affairs 
personnel, but this created important blind spots, such as poor under-
standing of how international organizations work to harmonize standards 
(Gundersen, 2001). There are now a few, but only a few, universities that 
train in regulatory science, some of which also offer distance-education 
classes (Gundersen, 2001). Improved education in regulatory science is a 
need around the world, and there is increasing attention to its international 
importance (Hamburg, 2011). 

The problem of inadequate training extends to the workforce as a 
whole, not just to government regulators. In 2011 an African business 
newsletter reported that staff at African food companies often fail to follow 
proper food safety protocols because they have never been trained in them 
(Bester, 2011). Similarly, the non-profit organization Engineering and World 
Health identified lack of trained staff as a serious barrier to the use of high-
tech medical devices in the poorest countries, explaining, “In countries 
where the literacy rate can be 50 percent, eligible workers can be difficult 
to find” (Malkin, 2007, p. 579). Chinese participants at the public meet-
ing for this report agreed that while much adulteration in China is frank 
criminal behavior, some is attributable only to worker ignorance, which can 
have disastrous consequences. In 2011 Chinese farmers used the chemical 
forcholfenuron to speed the growth of melons and caused the entire crop 
to explode in the fields (Watts, 2011). 

Donor organizations can fill training gaps, but donor training is spo-
radic and short term. A World Bank analysis of capacity for food safety 
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in Zambia found that beyond a few workshops for street vendors, donors 
were not interested in food safety in Zambia (Abegaz, 2006). In larger 
countries, and in countries that export foods, there is much more donor 
involvement. Last year in China, for example, the World Bank committed 
$100 million to increasing and improving safety in a single Chinese prov-
ince. The $100 million was accompanied by matching grants for producers 
to set up 200-300 training sites for good agricultural practices (World Bank, 
2010). Additionally, the WHO has a permanent food safety presence in 
China. With funding from the Asian Development Bank, it advises the State 
Food and Drug Administration on food safety management, policies, and 
international standards (WHO, 2008b). 

At the Pretoria workshop for this study, the participants agreed that 
donor trainings, no matter how technically rigorous, are not helpful unless 
donors coordinate their plans with the appropriate central government 
agencies. There have also been calls for donors to coordinate at the inter-
national level. The lack of a clear international consensus on how to best 
support the poorest countries holds back biotechnology development, and 
the same can be said of general regulatory systems development (Byerlee 
and Fischer, 2002). 

Donor trainings are also vulnerable to problems in recruiting the proper 
audience. Opportunities to travel and collect per diem, i.e. donor trainings, 
are too often a reward to senior staff for their years of service. More junior 
implementing staff are harder to reach. Reaching and training the proper 
staff for a variety of jobs in the food and drug regulatory authority are of 
special concern to this report. At all the international workshops for this 
study, participants mentioned a need for training, specifically, training in 
risk analysis to inform their regulatory work. The importance of more rig-
orous training for regulatory staff cannot be understated. If regulators had 
similarly rigorous training they would develop comparable systems. Ongo-
ing professional development is itself an incentive that could be used to 
keep technical expertise in government service. This is one reason American 
government agencies and universities are able to keep their staff despite the 
higher salaries offered in industry.

A more sustainable solution to the training problem in develop-
ing countries depends on academia (Lupien, 2007). At their workshops 
abroad, the site visitors heard many times that academia does not contrib-
ute to food or medical product safety: they neither research public health 
problems nor emphasize real-world experience in their teaching. Part of 
this convention may come from the way people think about education, 
especially in Asia. In China, for example, anything seen to distract stu-
dents from their studies is frowned upon (A tale of two expats: Business in 
China and the west, 2011); this extends even to professional internships. 
Technical internships are lacking in India as well; an Asian Development 
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Bank publication reported that only one-quarter of Indian engineering 
graduates had the skills they needed to find work without further training 
(Xiaoguang and Fengqiao, 2010). Professors can hardly be expected to 
train students for careers they have had no exposure to themselves. Except 
for the elite Indian Institutes of Technology, Indian universities do little 
research and development work (World Bank, 2007). Some of the prob-
lem may stem from a “passive national learning system” in post-colonial 
countries, where policy has encouraged copying technology developed 
abroad and failed to foster home-grown innovation (Morel et al., 2007, 
p. 180; Viotti, 2002). 

The links between industry, government, and academia appear to be 
stronger in Latin America (Juma, 2008; Sutz, 2000). At the São Paulo 
workshop for this study, Rosane Cuber Guimarães, Good Practices Man-
ager at Biomanguinhos, the technical and scientific unit of vaccine pro-
duction at Fiocruz, Brazil’s national public health institute, discussed her 
institute’s training program. She explained that it has a rigorous training 
program and enrolled about 30 master’s and 2 doctoral students in 2011. 
The problem at Biomanguinhos, and at many public institutions, is retain-
ing their graduates in public service. 

Problems Retaining Staff

Government jobs in food and medical product regulation do not pay 
as well as positions of comparable seniority and scientific expertise in 
the private sector. This is true in rich countries as well, although in 2007 
Congress authorized incentive pay for government scientists in an effort 
to close this pay gap (Bridges, 2007). The WHO assessment of medicines 
regulation in Sub-Saharan Africa found a universal lack of sustainable fund
ing for staff salaries; only 8 percent had a staff development plan (WHO, 
2010a). Almost without exception the government regulators who took 
part in workshops for this study mentioned an internal brain drain, where 
talented staff leave government service. In countries with a robust private 
sector, such as China, India, and Brazil, they commonly leave for positions 
in industry, while in the least developed countries they are more likely to 
find work on donor projects or with NGOs. 

At the São Paulo workshop for this study, participants raised the con-
cern that government regulators can lose their jobs for political reasons, 
when a newly elected politician wants to slim down the government payroll, 
for example. Valuable training is wasted when scientific staff are dismissed 
arbitrarily. It also impairs institutional memory when entire cohorts of 
senior staff leave an organization in unison. Anvisa, the Brazilian equivalent 
of the FDA, has put systems into place that insulate its staff from political 
patronage (Box 3-6) (Prado, 2006). Government agencies in the countries 
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BOX 3-6 
Brazilian Regulatory Restructuring

	 Independent regulatory agencies are a relatively new phenomenon in 
Latin America. In a regulatory authority, independence means that there 
are systems in place to protect scientific decision making from political 
actors (Prado, 2008). This includes having certain safeguards in place. 
The president of the country should not be able to remove the agencies’ 
leaders, and the senate should approve the commissioner. Decisions 
should be made by a board and agency commissioners should have pre-
defined terms of office and these terms should be staggered, so that all 
leadership does not retire at the same time. Finally, independent agen-
cies should have independent funding (Prado, 2008). 
	 In the 1990s, Brazil established nine independent regulatory agencies, 
adopting many institutional formulas from the United States (Prado, 
2008). At the time, Brazil was in a process of privatizing state-owned 
companies and changing regulatory oversight, in part to be more attrac-
tive to investors. The government understood that a stable, independent 
regulatory authority was important to economic development: investors 
are reluctant to fund industry if the regulations governing it change with 
every election. 
	 The National Health Surveillance Agency (Anvisa) was created in 1999 
as part of Brazil’s regulatory restructuring; its bylaws were approved in 
2000. Anvisa’s mission is to protect the health of the Brazilian people 
by exercising sanitary control over production and marketing of prod-
ucts and services subject to sanitary surveillance (Anvisa, 2003; Aragão, 
2010). Structured within the Brazilian federal public administration and 
linked to the Ministry of Health, the agency is managed by a collegiate 
board of directors, comprised of five members with staggered 3-year 
terms (Anvisa, 2003). It is an independent, financially autonomous regu-
latory agency (Anvisa, 2003; Aragão, 2010).

visited for this study were slow to adopt modern management principles or 
implement succession plans, however. 

At the public workshops in India and South Africa, participants hinted 
at concerns with corruption, a reality of work in many countries that can 
push professionals to look for other jobs. In China, a senior Ministry of 
Health official, spoke with great candor about a desire to develop a pro-
fessional ethic in both the inspectorate and in industry. In India, the 2003 
Mashekellar report on spurious drugs cited government corruption as a fac-
tor encouraging the trade in fake drugs (Government of India, 2003). Cor-
ruption is a sensitive topic, one that industry, government, and academia 
are all understandably hesitant to discuss. Corruption is hard to measure 
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but is prevalent in places “without robust institutional checks, [where] gov-
ernment regulators can make discretionary decisions rather than decisions 
based on uniform criteria” (Cohen, 2005, p. 78). A culture of accepting 
bribes does not encourage trust in government or respect of civil servants; 
staff who are not respected or have no pride in their agency have little rea-
son to refuse bribes. Working in a vicious cycle, corruption is both a cause 
and an effect of the staff retention problems at many regulatory agencies. 

FRAGMENTATION

Regulatory systems in both developed and developing countries often 
suffer from fragmentation, i.e., “the assign[ing] of different responsibilities 
to different regulatory bodies” (Ratanawijitrasin and Wondemagegnehu, 
2002, p. 2). There is also sometimes a similar problem of assigning the same 
responsibilities to different regulatory bodies. Even in the United States, 
a dozen different federal agencies enforce 35 different food safety laws 
(Martin, 2007). This is a commonly cited complaint about the U.S. food 
safety and, to a lesser extent, drug safety systems (CSPI, 2007; Genetics and 
Public Policy Center, 2010). Fragmentation is often a consequence of his-
torical compromises. This kind of fragmentation is common in developed 
and developing countries alike. The FDA, for example, began as an office 
within the U.S. Department of Agriculture (USDA), the differentiation of 
their responsibilities continues to evolve today. The strongest regulatory 
systems can evolve to match changing production practices. For example, 
in 2011 Commissioner Hamburg reorganized the FDA’s reporting chain 
and added an Office of Operations and a Deputy Commissioner for Global 
Regulatory Operations and Policy, in order to help the agency respond to 
the challenges of globalization (May, 2011).

In its overseas workshops, however, the committee identified a different 
fragmentation in the regulatory systems of emerging economies, a fragmen-
tation without a clear assignment of responsibilities, an established protocol 
for enforcement, or an articulated chain of command. This confuses already 
complicated systems. Appendix C shows the sprawling organization of food 
and drug safety systems in South Africa, Brazil, India, and China.

 Fragmentation is even more serious a problem in the poorest coun-
tries. In its analysis of medicines regulatory authorities in Sub-Saharan 
Africa, the WHO found that an organizational chart was missing in four 
countries; nine had unclear or missing job descriptions for key positions 
(WHO, 2010a). Though, as the figures in Appendix C show, drug safety 
laws are scattered among fewer agencies than food safety laws.1 In many 
of the countries visited, the lack of established communication channels 

1  See Appendix D for more detailed notes on the Chinese food safety system.
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between and within agencies confounds the fragmentation problem. This 
is discussed in more detail below. 

Many countries, the United States included, have recently attempted 
to unify their food or medical product safety regulation. The Brazilian 
government’s work on Anvisa is an example of one such successful project 
(Box 3-6). Ambitious legal restructuring of food and drugs regulation is 
not usually an option, however. When the Brazilian government created 
Anvisa it was part of a larger restructuring and privatization movement 
happening across Latin America (Prado, 2008). Rarely do governments 
have the money or the political capital to support such a large effort. In 
the United States, for example, the division of responsibility between the 
USDA and the FDA is a patchwork of historical compromises. The system 
works, however, because the delegation of responsibility between the agen-
cies is clear and because they work together and with their counterparts 
in other government agencies. Both agencies also have clearly articulated 
chains of command; they coordinate their efforts to avoid duplicating each 
other’s work. 

In their analysis of drug regulatory systems in 10 different countries, 
Ratanawijitrasin and Wondemagegnehu (2002) concluded that fragmenta-
tion is either a problem of delegation with no authority to enforce the laws 
or delegation with full authority but no coordination with other regulatory 
agencies. Large countries tend to face the former problem: their provincial 
and local governments staff local regulatory authorities with limited au-
thority to enforce federal regulations. 

In both China and India, every regulatory authority has offices at mul-
tiple levels of government. That is, the national drug regulatory authority 
has provincial and municipal levels as well. There are different regulations 
at the federal, provincial, and municipal levels; sometimes these regula-
tions overlap, other times they conflict. For example the Drugs Controller 
General of India, a federal office, approves all drugs sold in the country, 
but state authorities, whose standards vary widely, issue manufacturing 
licenses (Jeffery and Santhosh, 2009). Once a drug is licensed in one state, 
it is automatically approved for sale throughout the country. There are 
more than 70,000 drugs for sale on the Indian market, many of them sold 
in irrational fixed-dose combinations, stressing the already bursting qual-
ity control laboratories (Jeffery and Santhosh, 2009). If every agency had a 
clearer delineation of its responsibilities, then there would be more efficient 
use of the government’s limited staff (Lu and Kjeldsen-Kragh, 2008).

Routine reporting from local to provincial and state governments is 
of the utmost importance in larger countries. In Malaysia, for example, 
the Deputy Director of Health in each state reports directly to the Phar-
maceutical Services within the National Pharmaceutical Control Bureau. 
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This ensures communication between the state and federal level within the 
government hierarchy (Ratanawijitrasin and Wondemagegnehu, 2002).

In the public workshops for this report, the committee learned that 
different agencies often repeat each other’s testing. In South Africa, for 
example, the Departments of Health and Agriculture are both required to 
test unprocessed foods, though both agencies have insufficient laboratory 
capacity to do so (Chanda et al., 2010). Different agencies regulating food 
and medical products frequently lack an established protocol to share data. 
This makes surveillance as much a political task as a scientific one. 

Small countries more commonly face the problem of delegation of 
responsibilities with full authority, but poor coordination. At the São Paulo 
meeting for this report, Claudio Poblete, a consultant retired from the 
Chilean agricultural service, explained that he had seen some uncoordi-
nated delegation in the Chilean food safety systems, particularly in that the 
ministries of health and agriculture are meant to enforce food safety laws 
codified in the Animal Health and Protection Code, a decree released by 
the Ministry of Finance in 1963 as part of land reform. 

Pakistan is another country where uncoordinated delegation is a prob-
lem. In January 2012 over 100 heart patients died from adulterated medi-
cine at the Punjab Institute of Cardiology in Lahore (Guerin, 2012). There 
is a greater risk for such disasters since July 2011, when the government 
devolved the country’s drug regulations to the provinces (DRA establish-
ment at federal level demanded, 2012). With no central drug regulatory 
agency, there is no way to coordinate provincial regulatory work (Abudhoo, 
2012; DRA establishment at federal level demanded, 2012). 

SURVEILLANCE

Surveillance is one of the essential functions of the regulatory and pub-
lic health systems. The WHO’s International Health Regulations-2005 de-
fine surveillance as “systematic ongoing collection, collation and analysis of 
public health information [and] . . . assessment and public health response 
as necessary” (WHO, 2008a, p. 10). Surveillance depends on a strong 
health infrastructure, established methods for data collection, and epidemi-
ologists and statisticians to analyze and interpret data and disseminate their 
findings. If data quality is not good, then the analysis and interpretation are 
doomed, but rigorous data collection is difficult in low- and middle-income 
countries, especially in remote places. Regulators in developing countries 
struggle to maintain affordable surveillance systems that produce reliable 
data. Too often data collection is difficult and data quality uneven, calling 
into question the returns on the investments developing countries make in 
surveillance systems (Frerichs, 1991). In the era of global supply chains, 
anti-microbial resistance, and international epidemics, “all countries . . . 
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have a stake in the success or failure of surveillance and response capac-
ity development in any one country” (Kimball et al., 2008, p. 1464). This 
realization has driven growth in global and regional surveillance networks 
during the past 10 years (Castillo-Salgado, 2010). At every overseas work-
shop for this study, the participants told the committee that their regulatory 
authorities have problems conducting risk assessment. Risk assessment 
identifies hazards and their sources, the characteristics of theses hazards 
and their health risks, and projects the impacts of different ways to control 
hazard (Todd and Narrod, 2006; WHO, 2012). Some of the problems 
regulators face in conducting risk analysis stem from insufficient training 
for their staff, a gap discussed earlier in this chapter. Poor surveillance also 
limits risk assessment. Although training regulators abroad in risk assess-
ment is an excellent goal, this training should accompany improvements to 
national food and medical product surveillance systems. 

Food Safety Surveillance

Food safety surveillance depends on the reporting of cases of foodborne 
disease to a central data repository; the epidemiological investigation of 
foodborne disease; laboratory identification of the pathogen that differ-
entiates it from similar agents; trace-back capability to the source of the 
contamination; and the recall of contaminated products from the market 
when necessary. Although the health surveillance system is seldom part 
of the regulatory agency (the CDC is a separate agency from the USDA’s 
Food Safety Inspection Service, for example) surveillance is still part of the 
regulatory system. 

It is difficult to trace back through a supply chain that includes many 
anonymous transactions (Todd and Narrod, 2006). In its outline for the 
food safety system for India, the International Life Sciences Institute empha-
sized that monitoring contaminants in food and water is a prerequisite for 
monitoring disease in the population (International Life Sciences Institute-
India, 2007). 

Foodborne disease is extremely common in developing countries. By 
WHO estimates, 2.2 million people, more than half of them children, die 
from diarrheal disease every year, primarily caused by contaminated food 
and water (UNICEF, 2011; UNICEF and WHO, 2009). Disease surveillance 
is poor in most countries, especially for mundane diseases like diarrhea, 
so these estimates are almost certainly too low (Todd and Narrod, 2006). 

In passive surveillance systems, health workers or patients identify 
what they suspect to be an adverse event due to a drug and then report it 
to the regulatory authority. Passive disease surveillance cannot effectively 
detect foodborne outbreaks: diarrhea is not often treated in clinics, bio-
specimens are collected for microbiological analysis, and health workers 
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do not report serious cases or deaths into a central repository (Zaidi et 
al., 2008). It is difficult to identify clusters of similar cases in an area over 
a short time when many cases are out of reach of the health system. It is 
also difficult to report a spike in illness without first knowing the baseline 
disease prevalence. Foodborne listeriosis, for example, is closely monitored 
in the United States, but its prevalence is unknown in developing countries, 
even in the Middle East where experts assume it to be a public health 
problem given the popularity of cold, cooked meats and soft cheeses (Todd 
and Notermans, 2011). 

Twenty years ago, foodborne outbreaks often came from improper 
food handling in the kitchen (Swaminathan et al., 2001). An outbreak at a 
restaurant or party was easy to identify. Nowadays, when food is contami-
nated at or near the farm or in processing, the global food supply chain can 
quickly spread the pathogen. Modern outbreaks can be far removed from 
their triggers in time and place. From May to July 2011, an epidemic of 
bloody diarrhea and hemolytic-uremic syndrome sickened over 4,000 people 
and killed 50, mostly in Germany, but also in Sweden and other parts of 
Europe (Blaser, 2011; Reuters, 2010). Epidemiologists eventually traced the 
epidemic to Egyptian fenugreek seed contaminated by human or animal 
feces either in storage or transport, possibly as early as 2009 (Blaser, 2011). 
Because contaminated food can look, taste, and smell normal, identifying 
contaminants requires sophisticated microbiological assays. DNA finger-
printing and molecular subtyping are part of the modern epidemiologic 
investigation of a foodborne outbreak (Swaminathan et al., 2001). The 
CDC’s gold-standard technique, pulsed field gel electrophoresis, depends 
on laboratory infrastructure that is often missing in developing countries. 
The WHO’s Global Foodborne Infections Network is working to improve 
laboratory serotyping of enteric pathogens in its member countries (WHO, 
2011e). Continued extension of PulseNet, the CDC’s molecular subtyping 
network, would do much to advance the science of molecular epidemiol-
ogy in developing countries and could improve the speedy investigation of 
outbreaks around the world (Swaminathan et al., 2006). 

In countries that have the capacity to do molecular epidemiological 
investigation of outbreaks, the information gained from them is invaluable. 
Serotyping and pulsed field gel electrophoresis of Salmonella in Thailand 
identified a geographically disparate cluster of the same pathogen in Thai-
land and the United States (Pornruangwong et al., 2011). Mexico also has 
an integrated food chain surveillance system; it has identified Salmonella 
clusters and their animal reservoirs, the baseline Salmonella contamination 
in retail meats, and the prevalence of asymptomatic Salmonella infection in 
different parts of the country (Zaidi et al., 2008). 

There are also surveillance techniques that do not depend on the labo-
ratory. The emerging field of public health informatics analyzes search pat-
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terns on the Internet to give early warning of outbreaks (Castillo-Salgado, 
2010). Private companies such as Voxiva use mobile phones for electronic 
surveillance in remote places (Castillo-Salgado, 2010; Voxiva, 2011). These 
novel surveillance methods can be especially useful in low- and middle-
income countries.

Improvements to food safety surveillance systems within developing 
countries can be motivated by the demands of foreign importers or by the 
rising expectations of local consumers. In recent years, increasing concern 
with bioterrorism and imported zoonotic diseases is an example of how 
the concerns of rich countries may, as a consequence, drive improvements 
that also benefit poor ones. Some of these improvements, like food chain 
security and information sharing, can also lead to mutually beneficial effects 
on intentional and accidental food contamination (Alpas and Smith, 2011). 
Related improvements in global disease monitoring can also assist with the 
control of antimicrobial resistance. 

Drug and Device Surveillance

Medical products go through safety and efficacy evaluations before 
they come to market. Even large-scale trials, however, cannot identify rare 
or latent problems with the product, nor do trials have the power to assess 
product safety in small sub-populations. Through postmarket surveillance, 
regulators monitor for known side-effects and detect and investigate new 
signals. The science of detecting, assessing, and preventing adverse of effects 
of medicines, and by extension, all medical products, is called pharmaco-
vigilance (WHO, 2011f). Ensuring the safety of all drugs sold in a country 
is the responsibility of the drug regulatory authority. The regulatory author-
ity should cooperate with health workers to monitor for drug safety signals. 
After identifying a possible signal, the regulatory authority should be able 
to evaluate the relationship between the drug and the adverse event. Finally, 
it should be able to take action if it verifies a problem. That action might 
be changing the drug label, issuing warnings, or, in rare cases, withdraw-
ing it from the market (Bandekar et al., 2010; Kshirsagar et al., 2010). 
Pharmacovigilance is a common problem in poor and middle-income coun-
tries (Bakare et al., 2011; Olsson et al., 2010; Pirmohamed et al., 2007). 

The Uppsala Monitoring Center (UMC) is the WHO’s international 
pharmacovigilance center. As of the summer of 2011, 106 countries had 
joined the WHO drug monitoring program and 34 other countries were 
waiting for full membership (UMC, 2011). Drug regulators from partici-
pating countries report possible adverse drug reactions to Uppsala, where 
the information is pooled and analyzed (Bandekar et al., 2010; Kshirsagar 
et al., 2010). To ensure that all the data can be pooled and analyzed, drug 
regulators need to collect and transmit data in a standard way. Bandekar 
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and colleagues identified serious inconsistencies in the adverse event report-
ing forms used in 10 different countries, finding for example, that many 
forms failed to account for the patient’s pregnancy status or known allergies 
(Bandekar et al., 2010). This problem is not limited to developing countries, 
however. By their scoring, Malaysia had the most thorough spontaneous 
reporting form reviewed, exceeding that of the United States or Britain 
(Bandekar et al., 2010). 

Less than 27 percent of lower-middle-income and low-income countries 
have pharmacovigilance systems in place, compared to 96 percent of the 
wealthier countries in the Organization for Economic Cooperation and 
Development (Pirmohamed et al., 2007). The poorest countries generally 
do not have drug regulatory authorities with sufficient pharmacovigilance 
systems to become full members of Uppsala. Table 3-3 describes drug safety 
surveillance systems in different low- and middle-income countries. 

The most frequent approach to surveillance for adverse effects to med-
icines in developing countries is passive or spontaneous adverse event 
reporting. Passive reporting systems rely on patients or health workers 
to report adverse events. Spontaneous reporting systems have important 
limitations. Most obviously, they cannot capture events that happen outside 
of the formal health care system, or even events within the system if the 
health workers do not report them (UNAIDS and WHO, 2011). It is also 
impossible to calculate the rates of the event without knowing the number 
of people in the same population using the drug without problems, i.e., 
the denominator. Spontaneous reporting is time consuming and adds to 
the workload of already overburdened health professionals (Bakare et al., 
2011). 

Active surveillance can add depth to the background passive surveil-
lance systems. Cohort event monitoring is a useful surveillance technique 
in developing countries. This type of surveillance enrolls a group of people 
taking a medication in a prospective cohort study and systematically records 
data on all adverse events that happen to the patients in the cohort (UN-
AIDS and WHO, 2011). Although this is often impractical for large-scale 
surveillance, active surveillance can let regulators detect signals early and 
keep missing data and reporting bias to a minimum (Bakare et al., 2011). 

Because they monitor a complete sample, active surveillance methods 
allow for the calculation of true event rates. Active surveillance also allows 
for risk factor analysis and generally a fuller picture of the drug effects. 
Sentinel surveillance programs, i.e., surveillance by a few select sites, usu-
ally hospitals or universities, can also provide a depth of data from a 
small population and has the added benefit of logistical ease (SPS, 2010b). 
Sentinel surveillance can use active or passive surveillance methods. 

 Ideally, active surveillance following drug or device safety lapses or 
the introduction of a new product would complement the background pas-
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sive surveillance system. However, at the USAID conference on national 
pharmacovigilance systems in Nairobi in 2010, participants agreed that 
establishing a minimal functional pharmacovigilance system is a good goal 
for most countries and that active surveillance may be beyond the minimum 
requirements (SPS, 2010a). A study in South Africa found that most health 
professionals, including pharmacists, do not understand what to report as 
an adverse event (Suleman, 2010). Less than half of the 88 national phar-
macovigilance centers surveyed by Uppsala require health workers to report 
adverse events (Benabdallah et al., 2011). 

Less than half of the 55 low- and middle-income countries responding 
to a 2008 survey had budget support for pharmacovigilance; 13 percent2 
had no pharmacovigilance system at all (Olsson et al., 2010). Of the coun-
tries that did have a pharmacovigilance center, 69 percent were a part of the 
drug regulatory authority, 20 percent were part of the Ministry of Health, 
and 9 percent were part of a university or scientific center (Olsson et al., 
2010). It is not surprising that the poorest countries have weak pharmaco
vigilance systems, but it is a more striking regulatory gap in emerging 
manufacturing powers. Both the Indian and Chinese drug industries were 
developed for production of generic drugs. Because generic drug companies 
do not run clinical trials or develop drugs, they tend to have weaker overall 
systems for safety surveillance. Since 2005 the World Bank has sponsored a 
national pharmacovigilance program in India with more than 26 peripheral 
reporting centers around the country (Kumar, 2011). This program has 
fostered a reporting culture among Indian health workers and built up the 
woefully small cadre of pharmaco-epidemiologists who can advise the drug 
regulatory authority in the future (Kumar, 2011). This will become a more 
important need as India becomes more active as a larger clinical research 
hub for neglected tropical diseases.

The WHO and the Global Fund describe the minimum requirements 
for a national pharmacovigilance system and lay out clear steps regulators 
can take to ensure medicines safety (WHO and Global Fund, 2010). These 
are having a national pharmacovigilance center, a spontaneous reporting 
system, a central database, an pharmacovigilance advisory committee, and 
a strategy to communicate with the public (WHO and Global Fund, 2010). 

The postmarket surveillance for medical products is complicated, and 
it is a wide gap in developing countries. Medical device surveillance is not 
optimal even in the United States (Rumsfeld and Peterson, 2010). Although 
the FDA keeps records of device failures, it does not have adequate data on 
total device usage that would allow it to calculate a failure rate (Rumsfeld 
and Peterson, 2010). Many developing country regulatory authorities will 
authorize use of a device if it is registered for use by a stringent regulatory 

2  Bangladesh, East Timor, Ecuador, Liberia, Malawi, Mauritius, and United Arab Emirates. 
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authority. Device surveillance is not a priority, and device recalls depend 
entirely on the manufacturer. When 21 Croatian kidney patients died imme-
diately after dialysis in 2001, the Ministry of Health suspected a problem, 
but the faulty blood filters that caused the deaths were not removed from 
the market until Baxter International recalled them several months later 
(Reuters, 2001). Venezuela, Uruguay, and Costa Rica also have problems 
with medical device surveillance, and none has the legal ability to recall a 
device (Morroney et al., 2010). 

Vaccine Surveillance and Public Trust

Postmarketing surveillance of vaccines is important because vaccines 
are biologically active. They are given to large numbers of healthy people, 
often children. There is a likelihood of a reaction at the injection site. 
Live attenuated vaccines may elicit a mild form of the disease, or, in rare 
instances, a full-blown case (GACVS and WHO Secretariat, 2009). More 
commonly, vaccines are the target of emotional scare campaigns. In places 
where childhood diseases are well controlled, rumors fly that immunization 
causes autism (Cheng, 2010; Freed et al., 2010). In India, Nicaragua, the 
Philippines, and Nigeria, conspiracy theorists have speculated that vaccines 
are part of government plot to sterilize children or spread HIV (Larson et 
al., 2011). Regulators need to respond to these rumors quickly and with 
accurate information, or they risk losing the public’s trust and jeopardizing 
immunization programs. They cannot respond without data collected from 
safety surveillance. 

The WHO’s Developing Country Vaccine Regulator’s Network is a use-
ful forum for representatives of drug regulatory agencies of Brazil, China, 
Cuba, South Korea, India, Indonesia, South Africa, and Thailand to come 
together to share their knowledge and experience (Chocarro et al., 2011). 
The WHO also runs the Global Advisory Committee on Vaccine Safety to 
advise on vaccine safety and to analyze and interpret vaccine surveillance 
data. The committee also advises the WHO on how to strengthen vaccine 
monitoring in developing countries (GACVS and WHO Secretariat, 2009; 
WHO, 2011c). The advisory committee’s analysis of vaccine safety can be 
limited by the quality of the data collected in the poorest countries, few 
of which have proper vaccine safety–monitoring systems (Brighton Col-
laboration, 2010). Furthermore, detecting rare events after immunization 
also requires sample sizes in excess of 100 million, pooled from compa-
rable sources from different countries. The Global Vaccine Safety Blueprint 
Project, funded by the Bill and Melinda Gates Foundation, aims to improve 
vaccine surveillance in low- and middle-income countries and to support 
international information exchange (WHO, 2011d). The Brighton Col-
laboration, a global research network on vaccine safety, together with the 
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BOX 3-7 
SANEVA: A Model of International Collaboration for 

Vaccine Safety Monitoring

	 In 2006, with the goal of improving vaccine safety, Argentina, 
Brazil, Mexico, Panama, and Venezuela formed SANEVA, a collaborative 
pharmacovigilance program. SANEVA is working both to strengthen 
existing passive surveillance systems and to develop a regional active 
surveillance system (GACVS and WHO Secretariat, 2009). To meet its 
objectives, the network is tasked with:

•	 �monitoring adverse events attributed to the introduction of rotavirus 
vaccines;

•	 �maintaining a system capable of both early identification of potential 
risks and efficient information sharing;

•	 �developing a rapid alert system for reporting severe and unantici-
pated adverse events;

•	 �recommending corrections; 
•	 �supporting other countries that introduce vaccines that SANEVA is 

monitoring; and
•	 �boosting national, regional, and global surveillance capacities (PAHO, 

2011).
	
	 Because of SANEVA’s efforts, better data on adverse events after 
vaccination are now available, allowing Latin American scientists to 
distinguish more accurately between real reactions to vaccines and 
problems that coincidentally followed vaccination. An example of this 
improvement is the monitoring of the RotaShield vaccine in Mexico and 
Brazil. In 1999, RotaShield was withdrawn from U.S. markets because of 
associations with intussusception. Mexican and Brazilian regulators were 
therefore cautious when introducing the vaccine into their countries in 
2006 and 2007. Through improved surveillance capabilities, reliable data 
were collected rapidly and across a broad base following the vaccine’s 
introduction. The data showed that the number of deaths and hospi-
talizations averted because of the vaccine far exceeded the number of 
intussusception cases potentially associated with the vaccination (Patel 
et al., 2011).
	 As exemplified by the surveillance of RotaShield, SANEVA’s approach 
is improving vaccine safety monitoring in Latin America. To further 
increase the effectiveness of this program, SANEVA plans to expand 
beyond its original five members to include more Latin American coun-
tries (GACVS and WHO Secretariat, 2009).
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WHO and the Bill and Melinda Gates Foundation, works to improve the 
ability to collect safety data in the poorest countries. It also promotes elec-
tronic data sharing and the linking of exposure and event data (Brighton 
Collaboration, 2010). 

Brazil has a strong system for reporting adverse events after immu-
nization (Martins et al., 2010). Brazil also develops vaccines for tropical 
diseases at Bio-Manguinhos Fiocruz, the national institute for vaccine pro-
duction and development, and is active in regional vaccine surveillance as 
part of SANEVA (Box 3-7). Other emerging economies are not as strong 
in vaccine safety surveillance. An anonymous executive at one of China’s 
largest vaccine companies told Nature Biotechnology that Chinese vaccine 
companies fear reporting side effects, and they do not collect or report 
data on adverse events (Jia and Carey, 2011). The Indian government also 
has problems responding to distrust of vaccine trials. In 2010 the Ministry 
of Health and Family Welfare suspended a demonstration project, a kind 
of bridging trial required to introduce a vaccine tested abroad into a dif-
ferent country, of human papillomavirus (HPV) vaccine in response to 
claims that the vaccine had killed four girls (Larson et al., 2010). Later 
investigations revealed that the deaths were unrelated to the trial (Larson 
et al., 2010). An open discussion of the surveillance data and investigation 
into the deaths might have assuaged public fears and hastened the use of 
a lifesaving vaccine in India. The Indian HPV scandal is a reminder that 
even if developing country regulators improve their capacity for pharmaco
vigilance, it will be of little value without complementary improvements in 
communication.

COMMUNICATION

For food and medical product regulators, who are privy to trade secrets 
and confidential information on product development, trial results, and 
inspections, the balance between sharing information and building trust in 
confidentiality can be hard to strike. Even the FDA, widely considered a 
gold-standard regulatory agency, has been criticized for lack of openness 
(Hampton, 2011) and “an internal culture that stifles dissent” (Okie, 2010, 
p. 1493). 

Communication is a broad term. In this report it refers to the need to 
share information, the strategy to do so appropriately, and the culture that 
supports open dialogue. Unlike many other components of a regulatory 
system, communication is less linked to international standards and more 
linked to local customs and policy. In liberal democracies governments 
report to their citizens; they have established protocols for communicating 
with the public and for making government business public. This tradition 
is less entrenched in some post-colonial (even those that are liberal democ-



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

126	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

racies, such as South Africa and India) and former communist countries, 
leading to a communication gap. 

The communication problems developing country regulators face fall 
into four broad categories: communication within a regulatory authority 
and across government agencies that share regulatory responsibility; com-
munication between regulatory authorities and those they regulate; commu
nication to the public; and communication with counterpart regulatory 
agencies abroad. 

Communication Within a Regulatory Authority and  
Across Government Agencies That Share Regulatory Responsibility

When multiple agencies within a country share oversight and respon-
sibility for regulation, the need for communication among all the agencies 
is paramount. The foreign regulators who met with the committee for this 
study were often unaware of the need for information sharing between 
government agencies. For others, the political environment of their agency 
is not one that fosters dialogue. Even if staff may realize the need for 
communication across sectors, changing communication patterns can only 
happen from the top. This influences the ability of a government to address 
major safety problems; it also inhibits the prospective development of risk 
mitigation plans. Especially in China, the cultural imperative to be indirect 
is at odds with modern management principles that stress the need to 
acknowledge problems and respond to them promptly (Roth et al., 2008).

Communication Between Regulatory Authorities and Regulated Industry

At the overseas workshops for this report, representatives from regu-
lated industry raised concerns that there are few, if any, forums for regula-
tors and industry to share information on general product policy and the 
development of regulations. At an Asian Productivity Organization confer-
ence on reducing post-harvest waste, Iranian participants saw the lack of 
two-way communication between the government and other stakeholders 
as the main problem in their horticulture supply chain (Asian Productivity 
Organization, 2006). In most cases, there is not a good venue for dialogue 
between industry and regulators. Regulation is more effective when indus-
try has a voice in the development of the regulations. For example, the FDA 
and PhRMA, the Pharmaceutical Research and Manufacturers of America, 
have regular conferences on drug development policy. Recently, their con-
ference dealt expressly with improving communication between sponsors 
during drug development (FDA, 2011).

The communication gap that exists in poor countries between indus-
try and regulators can be blamed to some extent on weak or non-existent 
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industry associations in developing countries. Industry associations allow 
companies to collaborate on meeting regulations that affect them all. They 
also allow regulators to hear input from the people who implement their 
regulations. Industry associations also have a useful, if unintended, effect 
of encouraging adherence to standards through subtle peer pressure. Strong 
industry associations can support regulators. In places were these groups 
are discouraged, and in the least developed countries where there is little 
industry, the lack of robust associations hinders communication. 

Communication Between the Regulatory Authority and the Public

The regulatory authority has a duty to communicate promptly and 
clearly with the public during an emergency. This is a difficult task, even in 
developed countries with a tradition of openness. In developing countries, 
it is more complicated. Sometimes a culture of saving face prevents admis-
sion of problems; other times the regulatory authority may question the 
utility of taking public action, such as issuing a recall, if it lacks the muscle 
to implement it. Most commonly, the regulatory agencies simply do not 
have accurate data to know when a crisis is brewing. A culture of keeping 
safety threats quiet is a clear failure of communication between regulators 
and the public. In 2010 the agriculture bureau of Hubei province in south 
China destroyed 3.5 tons of black-eyed peas found contaminated with a 
toxic pesticide and issued a national warning about the same (Wong, 2010). 
Contaminated peas were eventually discovered in three other Chinese prov-
inces, but the provincial regulators were not rewarded for whistle blowing. 
On the contrary, they were criticized for “breaking an ‘unspoken rule’ that 
officials in different cities and provinces report problems to one another 
rather than telling the public” (Wong, 2010).

In China, the political structure discourages any but the most senior 
government officials from communicating with the public. A change in 
organizational thinking might be needed so that admission of safety prob-
lems would be seen as accountability rather than humiliation. Government 
regulators might also be understandably reluctant to admit safety lapses to 
a public that does not have sufficient understanding of food and drug safety 
to process the information. The World Bank’s 2003-2009 food and drug 
capacity building project in India cited lack of public awareness as a major 
safety barrier (World Bank, 2009).

The public also needs to have a system to communicate with govern-
ment regulators. There is a lack of active consumer organizations in the 
countries the committee visited for this report. In general, Sub-Saharan 
African countries “do not have culture of consumer complaints” (Bester, 
2011). This is true in all the least developed countries because poor educa-
tion is one of the main barriers to consumer communication with govern-
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ment (Affin, 1993). Consumers in middle-income countries may be more 
vocal, but grassroots consumer advocacy is still in its early stages. At the 
Delhi meetings for this report, Bejon Misra, founder of Partnership for Safe 
Medicines, India, estimated that of the roughly 2,500 consumer groups in 
India, only about 4 have the staff and management structure to effectively 
advocate for public safety. Regulators in developing countries often do not 
see consumer participation as a priority; consumer education is a sliver of 
the food safety budget in Asia and Pacific countries (Affin, 1993).

Communication with Counterpart Regulatory Agencies Abroad

 Regulators need to be able to share information with their counter-
parts abroad, especially during international emergencies. International 
communication is especially difficult; it depends on trust and willingness 
to share such information and on geopolitical factors beyond the regula-
tory authority’s control. Governments may fear “expos[ing] their data to 
interpretations other than those published by their official statisticians” 
(Pisani and AbouZahr, 2010, p. 463). In post-colonial countries, there is a 
suspicion that pharmaceutical companies could exploit health surveillance 
data to their profit (Pisani and AbouZahr, 2010).

At this study’s international workshops in São Paulo and Pretoria 
participants repeatedly mentioned that the Institute of Medicine meeting 
brought them together with people whom they had never met, despite 
working in the same field in neighboring countries. There are international 
forums that bring regulators together, however. The WHO’s International 
Food Safety Authorities Network and its International Conference of Drug 
Regulatory Authorities bring together regulators to strengthen international 
collaboration. Some changes in the education of the workforce would help 
stress that communication is a key part of a modern regulatory system. 

One factor that will continue to hold back international communication 
is the need for trust and confidentiality. In 2011 the FDA and the European 
Medicines Agency (EMA) completed a pilot study of sharing inspections for 
good clinical practices inside the European Union. Both agencies found this 
collaboration useful, allowing them to “identify the gaps in each agency’s 
inspection processes and to fill in those gaps” (EMA and FDA, 2011, p. 17). 
The agencies’ future plan includes expanding the program to sites outside 
of the United States and Europe (EMA and FDA, 2011). The FDA, EMA, 
and Australia’s Therapeutic Goods Commission are also in the early stages 
of collaboration on inspecting factories producing active pharmaceutical 
ingredients (EMA, 2011). Such exemplary communication between regula-
tory authorities is the result of confidentiality agreements and trust. This 
can be difficult to cultivate, even among developed countries with estab-
lished historical alliances and comparable regulatory standards. 
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POLITICAL WILL

Compared to most emerging economies, the United States has roughly 
a 100-year head start on enforcing food and medical product safety laws 
and a large, educated, vocal middle class to demand as much. Even so, 
American support for government regulation has waned since the 2008-
2009 economic crisis (Newport, 2010). During a recession public opinion 
tends toward encouraging business and reducing unemployment, not asking 
industry to spend money complying with regulations. A 2010 Gallup poll 
found that 57 percent of Americans fear too much government regulation; 
only 37 percent fear too little (Newport, 2010). Public opinion will change 
promptly during a crisis, however. Even during the recession, public out-
cry over Salmonella-contaminated peanut butter and eggs contributed to 
Congress passing the Food Safety Modernization Act (Harris and Neuman, 
2010).

Public opinion can drive political will, especially in a democracy. This is 
why a press that is free to publish investigative journalism is an important 
part of the political process. Independent consumer groups serve a similar 
purpose. Both are essential for an accountable product safety system. In 
its deliberations, the committee identified problems with political will, 
acknowledging that sometimes it is difficult to separate from the public 
opinion that drives political will. 

Competing Priorities, Limited Budgets

In developing countries, even more than in the United States, food and 
medical product safety often takes a backseat to economic development. 
In China, for example, 70 percent of local government officials’ annual re-
view comes from the gross national product (GDP) growth in their districts 
(Roth et al., 2008). Enforcing product safety regulations would shut down 
many companies and hurt local politicians (Box 3-8). Furthermore, in some 
developing countries, the regulatory authorities have non-regulatory re-
sponsibilities (WHO, 2007). In Cuba, the drug regulatory authority is also 
in charge of manufacturing drugs; in India the drug regulatory authority 
runs the Pharmacopeia Commission. In some emerging economies there is 
reluctance to enforce product safety regulations that might stifle economic 
growth (Bamberger and Guzman, 2008). 

In some large developing countries food and medical product safety 
programs are the purview of the same agencies responsible for either pro-
moting commerce or assuring drug availability through price controls. For 
example, the Ministry of Commerce, whose principal goal is to increase 
exports, is responsible for food safety in India. In China, final responsibility 
for product safety resides with the local Communist party, whose primary 



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

130	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

BOX 3-8 
Enforcing Drug Regulation in China

	 State control of the pharmaceutical industry has receded in China 
since the 1980s. At the same time, decentralization has encouraged 
local governments to develop their own economies. The 1984 China 
Pharmaceutical Administration Law gave drug approval and production 
licensing power to local governments (Liu, 2010). During the same time, 
government funding to hospitals decreased, and drug sales were a way 
for clinics to cover costs. To survive clinics needed to minimize cost 
and maximize profit. Selling many inexpensive drugs was a way to do 
that (Liu, 2010). The Chinese government is trying to change this, but 
hospitals still get 25-60 percent of their revenue from drug sales (U.S. 
Commercial Service, 2002).
	 In 1998, the State Drug Administration, later reorganized into the 
State Food and Drug Administration (SFDA), was created as an inde
pendent medicines regulator (Zhen, 2004). The SFDA is in charge 
of “the administrative and technical supervision of the research, pro-
duction, distribution, and utilization of drugs, bulk chemicals, medical 
devices, medical dressings, and pharmaceutical packaging materials” 
(Zhen, 2004, p. 347).
	 In recent years, the Chinese government has launched a series of 
crackdowns on shoddy drug regulation. Its 2007 anti-counterfeiting 
campaign shut down 300 hundred drug and medical device manufac-
turers and rescinded 150 certificates of good manufacturing practices 
(Bate and Porter, 2009). Shortly thereafter, Zheng Xiaoyu, former head 
of the SFDA, was executed for accepting bribes from drug and medical 
equipment companies (Bate and Porter, 2009). After Xiaoyu’s sentence, 
the Ministry of Health took over the SFDA, and SFDA employees were 
required to divest of pharmaceutical stock (Liu, 2010). 
	 Despite publicized campaigns, the SFDA has a pervasive problem en-
forcing regulations. To begin with, the counterfeit drug business employs 
3 to 5 million people and brings in an estimated $40-$80 billion annually 
(Clark, 2003). In some estimations “counterfeiting is now so huge [that] 
radical action would crash the economy overnight and even destabilize 
a government where counterfeit factories and warehouses are often 
owned by local military and political grandees” (Bate and Porter, 2009, 
p. 3). The low penalties for counterfeiting, a fine of about $15-$580, sug-
gest that SFDA penalties do not reflect the magnitude of public outrage 
over the crime (Bate and Porter, 2009). 
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goal is economic development. Both India and Brazil maintain price-control 
agencies with the laudable goals of assuring drug availability throughout 
society. In India these agencies also assure the productivity of small drug 
firms. These well-intentioned systems may put economic growth at odds 
with medical product and food safety actions. This is especially true at 
municipal government levels, where the very existence of the food safety 
system depends on funding that comes from commerce. Similarly, in the 
attempt to assure drug availability for the poorest, governments can cut 
prices to point cutting quality out of the system. Both of these scenarios also 
encourage bypassing proper distribution channels, inadvertently promoting 
substandard products. 

The conflict of interest in promoting exports and regulating export 
safety may trouble India and China’s trading partners. Their own citizens 
have different concerns. In most countries, the Ministry of Health has a 
great deal of medical product regulatory responsibility; it often has food 
regulatory responsibility as well. Ministers of Health in these countries 
have many problems: malnutrition, child mortality, infectious disease, water 
shortages, health financing, and poor sanitation, to name a few. With so 
many demands on their attention, they do not always see food and medical 
product safety as a high priority. Even when they do, the heads of govern-
ment may be more concerned with agriculture, labor, or commerce. 

Donors, on the other hand, are enthusiastic funders of the health sector; 
health aid is an important piece of many countries’ foreign policy. Develop-
ment aid for health grew more than $16 billion between 1990 and 2007 
(Who runs global health?, 2009). In the same time, government spending 
on health dropped from 24.3 to 20.9 percent in low-income countries, and 
from 52.2 to 48.6 percent in middle-income countries (Farag et al., 2009). 
By some analyses, every dollar donors spend on health accompanies a $0.46 
decrease in government health spending (Lu et al., 2010). The substitution 
of donor aid for government spending is also common in agriculture, al-
though less so in infrastructure building and education (Farag et al., 2009). 

Reallocating money from health and agriculture to other sectors is an 
understandable choice for low- and middle-income countries facing a rare 
windfall of donor generosity. Heads of government can justify their bud-
gets, explaining that national projects on HIV, malaria, and tuberculosis 
are still better off than they would have been on public money. Health 
and medical product regulatory systems are a clear loser in this equation, 
however. With notable exceptions such as USAID’s Strengthening Pharma-
ceutical Systems Program, the African Medicines Regulatory Harmoniza-
tion Initiative (a joint effort including the WHO, World Bank, NEPAD, the 
Clinton Health Access Initiative and the Gates Foundation), and the FAO’s 
Food Quality and Standards Service, donors are not interested in building 
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regulatory systems. Smaller budgets for health and agriculture mean less 
support for food and medical product safety. 

The U.S. government has recognized a need to shift from health aid 
for specific diseases, also called vertical programs, to broader-based health 
systems aid, or horizontal programs. The 2008 Global Health Initiative 
Strategy Document describes the Obama administration’s commitment to 
strengthening health systems, in particular the goal of “improved research 
and regulatory capacity to support clinical trials, bring new, high-quality 
innovations to partner country markets; and monitor the quality, safety, 
and efficacy of the supply chain” (GHI, 2012, p. 21).

Corruption and Accountability

The previous section on gaps in the regulatory workforce describes the 
ways in which corruption contributes to staff retention problems in the 
government. Similarly, corruption saps political will to enforce regulations. 
Mexico, China, and Thailand are the second, third, and fourth largest food 
suppliers to the United States (Muchmore, 2010). Transparency Interna-
tional rates all three as having serious corruption problems (Muchmore, 
2010). It is difficult for a regulatory authority to prevent its inspectors from 
taking bribes in these countries, especially when the bribe is accompanied 
with a threat (Muchmore, 2010, p. 403). 

There are reasons for optimism, however. The middle class is growing 
in India, China, Mexico, Brazil, South Africa, Thailand, Indonesia, and 
many other countries. According to the Asian and African development 
banks the middle class now accounts for roughly one-third of the popula-
tion of Africa, one-quarter of India, three-quarters of Latin America, and 90 
percent of China3 (Politics in emerging markets: The new middle classes rise 
up, 2011; Chun, 2010). Middle class voters tend to be disproportionately 
urban; they are concerned with health care and generally distanced from 
farming (ADB, 2010). They buy medicines in pharmacies or dispensaries 
and buy food in markets. Public health and product safety are more im-
portant to the middle class than to the poor. In August 2011, China saw 
its largest popular uprising since Tiananmen Square over a toxic chemical 
plant in the wealthy city of Dalian (Politics in emerging markets: The new 
middle classes rise up, 2011). 

Eliminating corruption is also important to middle class voters. In 
2011 Brazilian president Dilma Rousseff sacked numerous corrupt officials, 

3  The development banks define the middle class as those earning from $2 to $20 a day, a 
definition that includes people only barely out of poverty. It is a particularly rough measure in 
China, where the value of the currency is set at 7 Yuan to 1 dollar. By more modest estimates, 
there are only 80 million middle class consumers in China (Hodgson, 2007). 
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including the second in command at the Ministry of Agriculture, in a house 
cleaning The Economist attributes in part to her country’s changing demo-
graphics and priorities (Dilma tries to drain the swamp, 2011; Politics in 
emerging markets: The new middle classes rise up, 2011). In August 2011, 
Indian activist Anna Hazare’s 4-day hunger strike protested government 
corruption with support from the middle class (Denyer and Lakshmi, 2011). 

The momentum against corruption and in support of food and medi-
cal product safety is likely to grow as communication gets easier. In China, 
blogging services such as Sino Weibo have 140 million users; China has half 
a billion cell phone users (Politics in emerging markets: The new middle 
classes rise up, 2011; Freeman, 2009). The priorities of a growing and 
technologically active middle class are driving change. 

CONCLUSION

In its deliberations the committee identified nine main critical issues 
facing developing country regulators. Problems adhering to international 
standards endanger product safety in low- and middle-income countries. It 
also hedges them out of lucrative export markets. International standards 
assume control of supply chains. In places where there are many, sometimes 
anonymous, transactions that occur over long supply chains this is particu-
larly difficult. Poor roads, unreliable power, water shortages, poor sanita-
tion, and other infrastructure problems make supply chain management 
difficult. Companies in low- and middle-income countries cannot track 

Indian customers at a Big Apple conve-
nience store in New Delhi.

SOURCE: AFP/Getty Images.
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and trace their products without improvements in information technology 
infrastructure. 

Laws are at the foundation of food and medical product regulation, 
and many countries lack the ability to enforce their product safety laws. 
Law enforcement might be easier if regulatory authorities had more and 
better trained staff. It is hard to keep trained scientists in government ser-
vice in low- and middle-income countries. Better salaries on projects and in 
industry draw many away. Others grow frustrated and quit. 

The job of a government regulator in a developing country is often 
frustrating, in part because regulatory responsibilities are usually scattered 
among many different government agencies. And, while this is often true 
in rich countries as well, fragmented responsibilities can cripple an agency 
without strong communication systems. Lack of communication with the 
public and with regulated industry is also a common weakness in low- and 
middle-income countries. During emergencies prompt and accurate com-
munication is essential. Regulatory authorities need to draw on accurate 
data to inform their message. Poor surveillance systems prevent them from 
forming clear and accurate messages to share with the public. Poor surveil-
lance also impedes an important part of the regulators’ jobs. Modern regu-
latory systems use risk assessment to inform their decisions, and regulators 
in emerging economies have neither the reliable data to inform risk analysis 
or personnel with the mathematics and epidemiology training to do it. 

In some cases, the very structure of the regulatory system encourages 
these problems. Regulatory systems in emerging economies assign to their 
staff conflicting responsibilities; a regulator given both product safety and 
commerce promotion jobs can do neither job well. More commonly, food 
and medical product safety slip through the many cracks in nascent health 
systems. Ironically, the past decade of donor support for health program-
ming has encouraged governments to spend their money in other sectors. 
Food and medical product regulation have suffered because of this. There 
is reason to believe that this will change in the future, as the middle class 
continues to grow in the world’s emerging manufacturing nations. 

There are many root causes of the nine main gaps discussed in this 
chapter. Poverty and a lack of a strong government infrastructure are two 
of the main ones. The regulatory systems in Latin America, for example, 
benefit from greater wealth and good school system. These are advantages 
that cannot be immediately replicated in South Asia or Sub-Saharan Africa. 
The committee’s recommendations are for improvements that could elicit 
a meaningful change across a wide range of countries at different levels of 
development. 
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4

A Strategy to Building Food and 
Medical Product Regulatory Systems

As Chapter 1 explains, this report is the product of the Food and Drug 
Administration’s (FDA’s), and the entire Department of Health and Hu-
man Services’ (HHS’), expanding interest in health beyond U.S. borders. 
In keeping with its task to speak to the common elements of food and 
medical product regulation and the common problems across low- and 
middle-income countries, the committee made recommendations that could 
improve food and medical product safety for a range of stakeholders. After 
identifying the common gaps in food and medical product regulatory sys-
tems in emerging economies, the committee developed a strategic plan for 
how the FDA and other stakeholders could best work to bridge these gaps. 
The committee’s strategy builds on the nexus of global health, trade, and 
development. In making its recommendations, the committee kept in mind 
that international trade and modern supply chains mean that every country 
has a stake in the safety standards of its least developed trading partner.

The committee’s strategy also emphasizes that food and medical prod-
uct regulatory systems are an essential piece of the health system in any 
country. The deficits in the systems of the poorest countries are, because of 
global trade, vulnerabilities in the richest. HHS Secretary Kathleen Sebelius 
commented on this vulnerability when introducing the HHS Global Health 
Strategy on January 5, 2012, explaining, “we can no longer separate global 
health from America’s health” (Sebelius, 2012), mentioning in particular 
the globalization of the food and medical product supply. The department’s 
new health strategy emphasizes the importance of improving global disease 
surveillance, increasing the integrity of the food and medical product supply 
chain, implementing scientifically rigorous international health and safety 
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standards, and advancing health diplomacy (HHS, 2011). The committee 
recognizes that there are times when the goals of commerce and health 
will conflict. Some of the gaps Chapter 3 describes, especially the deficits 
in communication and political will, are a function of this tension. Never-
theless, it would be a mistake to ignore the broad common ground where 
nations can work together on health programs, development, and trade. 
The committee believes that food and medical product safety are in this 
common ground. Investments in food and drug regulation are to the mutual 
benefit of the investor and the recipient. 

GLOBAL HEALTH, TRADE, AND DEVELOPMENT

Adequate regulation aims to assure food and drug safety. Regulatory 
authorities have a first responsibility to look after the health of their own 
countries’ citizens. But in a larger sense, food and medical product safety is 
a cornerstone for global health, trade, and economic development (Bollyky, 
2009; Fidler, 2001; Unnevehr, 2007). 

Food and Medical Product Safety and Global Health

Rich and poor countries alike feel the costs of unsafe food and medical 
products. Foodborne disease outbreaks have occurred on every continent 
over the last decade (WHO, 2002). The Centers for Disease Control and 
Prevention (CDC) estimates that, in the United States alone, every year 
roughly 1 out of 6 (48 million people) are sickened, 128,000 are hospital-
ized, and 3,000 die from foodborne diseases (CDC, 2011). In developing 
countries, the burden is even greater. More than 2 million people die each 
year from diarrhea, much of which is caused by foodborne contaminants 
(WHO, 2012). At worst, toxically adulterated drugs kill patients; at best 
they hold back recovery, confuse clinicians, and impede disease control. 
Though precise estimate are hard to come by, millions of counterfeit pre-
scriptions are probably filled every year in the United States alone (Pew 
Health Group, 2011). The incidence of counterfeiting is greater when 
regulatory and enforcement systems are weak: in Africa, parts of Asia and 
Latin America, and the former Soviet Union (WHO, 2009). 

No national regulatory authority, including the FDA, can totally ensure 
the safety of food and medical products in its markets. Unsafe foods and 
drugs cross national boundaries with trade and travel; technology makes 
international commerce easier. The volume of the global trade in food and 
drugs and the complexity of its supply chains overwhelm border control 
and inspection efforts. There are legal and practical limits on the ability 
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of an importing country’s regulatory authority to inspect foreign food and 
medical product producers and suppliers (Bollyky, 2009). As a result, the 
adequacy of the food and drug safety in any one country is dependent on 
the adequacy of regulation in others. 

Food and Medical Product Safety and Trade

Over the past 50 years, barriers to international trade have declined 
substantially with lower tariffs, reduced quotas, and preferential trade 
agreements (Bhagwati, 2002). International manufacturing and modern 
distribution systems have made food and medical products truly global 
industries. Increased competition, thinning profit margins, and a relentless 
drive for productivity have pushed multinational food and drug compa-
nies to source their production in low- and middle-income countries and 
through complex, fragmented supply chains (FDA, 2011). 

The resulting growth in international food and drug trade volume has 
been spectacular. Agricultural exports from developing countries nearly 
doubled between 1990 and 2000 and continue to increase rapidly (Aksoy 
and Ng, 2010). In the United States alone, imports of FDA-regulated food 
and drug products have increased by more than 13 percent annually since 
2002, with imports from Mexico, India, China, and Thailand increasing 
the fastest (FDA, 2011). U.S. imports of medical devices quadrupled over 
the past 10 years (FDA, 2011). The international food and drug trade is not 
unilateral. American companies, for example, sell an increasing amount of 
drugs and medical devices in low- and middle-income countries (Johnson, 
2009). Bilateral food and drug trade between developing countries has 
likewise expanded (Miller, 2009). 

The past decade has seen many food and drug safety crises, some 
because of contamination in developing countries. As supply chains have 
grown more complex and food is no longer produced solely in any one 
country, regulators find their laws, written decades ago, insufficient to 
protect the modern supply chain. The private sector responded initially 
by implementing private standards such as Global-gap, Hazard Analysis 
and Critical Control Points, good manufacturing practices, etc. to ensure 
product safety, and many of the private standards were stricter than the 
public standards (Willems et al., 2005). Subsequently, many countries such 
as the United States, European Union (EU) members, Canada, and Japan 
have found it necessary to modernize their product safety requirements. 
Suppliers to these countries, and to companies that sell in these countries, 
need to ensure they are meeting the changing monitoring and traceability 
requirements. If they do not, they will lose a lucrative market. 
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Food and Medical Product Safety and International Development

The global food and drug trade has been an engine of international 
economic development. Many people in low- and middle-income countries 
earn their livings in farming and manufacturing. Drug manufacturing is an 
important growth sector in developing countries like India and China (FDA, 
2011). Continued trade and investment in the food and drug sector will 
depend on local governments and producers ensuring that the safety and 
quality requirements of importing governments and corporations are met. 

Unsafe food and drugs hold back economic development in many ways. 
Foodborne illnesses caused $35 billion in medical costs and lost productiv-
ity in the United States in 1997 and likely causes much more today (WHO, 
2007). International efforts to improve nutrition in low- and middle-income 
countries depend on safe, nutritious food and a plentiful, clean water sup-
ply (Lupien, 2008). Foodborne illnesses and substandard drugs are most 
harmful to the most vulnerable: children, pregnant women, the sick, and the 
elderly. Deliberately and fraudulently misidentified shipments and products 
undermine the customs, regulations, and rule of law in low- and middle-
income countries (Bollyky, 2009).

A functioning regulatory system is a key piece of the public health 
system and one that is missing in many countries. International develop-
ment organizations have the funding, staffing, and institutional strength to 
improve functioning of regulatory systems, but to do this they need techni-
cal input from expert regulators. Regulators would benefit from working 
though the established development networks that aid organizations have 
implemented. Unfortunately, the two groups often work in relative isolation 
from each other. 

STRATEGY FOR BRIDGING THE GAPS IN FOOD 
AND MEDICAL PRODUCT REGULATION

A four-part strategy that includes an emphasis on public health, risk-
based investments, suitable incentives, and international coordination could 
help bridge the gaps in food and medical product safety regulation around 
the world. An explanation of the four pieces of this strategy follows. 

Emphasis on Global Public Health

The cornerstone of this strategy is its recognition that adequate regula-
tion of food and medical products is essential for public health, improved 
well-being, and long lifespan. Public health is itself a predictor of economic 
development; healthy, strong people can work better and earn more (Strauss 
and Thomas, 1998). Growth during early childhood predicts adult health 
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and cognitive ability (Case and Paxson, 2008; Richards et al., 2002). 
Malnutrition and disease rob poor countries of the intellectual capital that 
could fuel their growth. 

Unsafe food and water cause the problem; unreliable and poor qual-
ity drug supplies compound it. Childhood disease causes malabsorption 
of nutrients and poor growth; malnutrition, in turn, aggravates infections 
(Guerrant et al., 2008). There is an emerging body of evidence that chronic 
early exposure to aflatoxin, a dangerous mycotoxin produced from fungus 
that infects grain, also causes childhood stunting (Gong et al., 2002; Wild, 
2007). Malaria, bacterial infections, parasites, and vaccine-preventable dis-
eases are all commonplace in developing countries. Their prevention and 
treatment depend on national regulatory authorities as much as they depend 
on the primary health care system, but donor investments in health favor 
disease-specific programming and improving primary health care to the 
exclusion of developing the food and medical products regulatory system. 
This is ultimately a short-sighted donor strategy. This report maintains that 
regulatory systems are an important piece of the public health system, a posi-
tion taken by the FDA in its Pathway to Global Product Safety and Quality.

Risk-based Investments

The committee recognizes that it is neither practical nor sensible for 
any stakeholder to divide limited resources equally among all regulated 
products. Modern regulatory science demands an understanding of risk, 
“the probability of an adverse event . . . caused under specified circum-
stances by exposure to an agent” (IPCS, 2004, p. 13). In 2010 the Institute 
of Medicine’s (IOM’s) report Enhancing Food Safety expanded on this 
concept, describing a risk-based system as one that “facilitates decision 
making to reduce public health risk in light of limited resources and addi
tional factors” (IOM, 2010, p. 79). Data drives a risk-based system; only 
through surveillance and epidemiological analysis can the risks of a food 
or medical product lapse be understood. Risk analysis sets out rules that 
allow for comparison of seemingly disparate problems. The risks with the 
greatest threat to public health are ranked highest and those with little risk 
to public health are ranked lower (IOM, 2010). The best risk-based systems 
involve all the stakeholders in their process and encourage open dialogue 
(IOM, 2010). A system properly grounded in risk analysis has the ability 
to respond to a product safety emergency in a way that will not disrupt the 
background functioning of the system (IOM, 2010). 

To this end, the committee’s strategy emphasizes risk. National regula-
tory authorities should give the most attention to the highest-risk products. 
Risk can guide the investments international organizations make in prod-
ucts, industries, countries, and regions. Stringent regulatory authorities 
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have surveillance data that others can share to inform their understanding 
of risk. Over time, as surveillance systems and risk analysis capacity im-
proves in emerging economies, a wider scope of data will be available and 
a better understanding of risk in different parts of the world will emerge. 

Suitable Market Incentives

The committee’s strategy includes building incentives that encourage 
strong national regulatory authorities and higher compliance with interna-
tional standards. The United States and the EU are examples of markets 
with much stricter controls than in low- and middle-income countries (Euro 
Consultants, 2010). Access to lucrative, highly regulated export markets is 
a powerful incentive for emerging economies to raise their own food and 
drug standards (Maertens and Swinnen, 2009; Vogel, 1997). Once a pro-
ducer meets the safety standards required by the export market, spillover 
effects may occur to local production (Unnevehr et al., 2003; Vogel and 
Kagan, 2002). 

The committee’s emphasis on incentives aims to make international 
standards more attractive for exporters in developing countries. If large, 
stringently regulated economies, such as the United States, ensure an ade
quate mix of incentives that offer competitive advantage in their markets, 
this would benefit trading partners confirmed to meet their higher regula-
tory standards (Bollyky, 2009). In accordance with World Trade Orga-
nization (WTO) law, such incentives should not favor the applicants of 
one country over another. Some of the committee’s recommendations will 
address policymakers in importing economies. The committee considered 
consistent use of international standards as an important guiding principle 
in its recommendations. 

Retailers and manufacturers need to better control their supply chains, 
including the supply chains of all their suppliers. Retailers and manufac-
turers are also the ones in the best position to do this in the short term. 
Already, supermarkets enforce standards and regulate their supply chains; 
multinational pharmaceutical companies do the same (Havinga, 2006; 
O’Marah, 2007). To manage its supply chains, industry needs to consider 
which suppliers are most credible and which ones are compliant with 
regular inspections. Manufacturers and retailers also have a wealth of ex-
pertise that they can share with their suppliers on how to run production 
efficiently, keep waste low, and other safe ways to maximize profits. 

U.S. retailers and manufacturers are in the best position to ensure the 
safety of their products. They can do this by adopting stronger prevention 
measures and control of their supply chains. There are already good incen-
tives for U.S. companies to control their suppliers. It is relatively simple and 
inexpensive to bring a lawsuit to court in the United States, and there are 
no disincentives to sue, encouraging a litigious culture. For the defendant 
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companies, litigation is expensive, and even if the plaintiff settles, a lawsuit 
can damage the firm’s reputation. There are legal and practical limits to 
the ability of U.S. consumers to hold foreign producers responsible for the 
harm their products cause in the United States, however. In some cases, U.S. 
firms can avoid product liability when there is no evidence that they knew 
or should have known about vulnerabilities in their suppliers’ products 
(Bamberger and Guzman, 2008).

The committee sees value in encouraging retailers and manufactur-
ers to improve oversight of their suppliers by increasing liability for the 
importation of unsafe food and medical products. In its strategy the com-
mittee recognizes that there are different ways to enforce product liability, 
discussed further in Chapter 6. 

Some agricultural economists fear that smallholders will not be able to 
access high-value agricultural markets given the strict standards (Graffham 
and MacGregor, 2009; Okello et al., 2011). New economic incentives could 
help small producers stay competitive in the global marketplace. Narrod et 
al. (2009) describe how public–private partnerships can encourage farm-
to-table connections that can meet demands for food safety and still retain 
smallholders in the supply chain. Unfortunately, such market incentives 
often do not exist in many developing countries where there is limited qual-
ity testing in the marketplace. In the agri-food sector in particular, much of 
the food produced by smallholders in poor countries is consumed locally.

Successful multinational corporations understand how to use market 
incentives with their suppliers. But there are still many retailers and manu-
facturers that need to better control their supply chains, including the sup-
ply chains of all their partners. 

International Coordination

Product safety crises know no national borders. The past decade of 
product safety scares has driven this point home. The committee sees in-
ternational cooperation as a foundation for effective product safety regula-
tion. The committee also values international collaboration in the capacity 
building programs that it recommends. Cooperation among all nations and 
international organizations is one of the main principals the committee 
considered when making its recommendations. Although food and medi-
cal product regulation is a national and even local process, success requires 
international coordination. 

The committee believes that international cooperation will support the 
building of a cadre of regulators in developing countries. Critics of an inter
national approach might maintain that the national regulatory authority of 
each nation is solely responsible for its country’s product safety. This was 
true 20 years ago, but this report explains why the rapid increase in global 
trade has created a worldwide interdependence of regulators. Much as the 
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World Health Organization (WHO) is the backbone of the public health 
system in developing countries, international product safety cooperation 
should be the backbone of regulatory systems. 

Cooperation among nations does not mean that each country has to 
do things the same way. What one country considers an emergency may 
be a routine incident in another (WHO and FAO, 2010). However, inter-
national cooperation becomes more important during a serious product 
safety lapse. During the heparin incident of 2008, for example, U.S. and 
Chinese regulators and industry representatives had to work together to 
identify the contaminated drug and its source. A stronger framework for 
international collaboration might have improved this process. Figure 4-1 
shows conceptually how more serious events require higher levels of inter-
national coordination. 

Intergovernmental institutions are the experts in the sensitive area 
of international coordination. The WTO is the leader on coordinating 
international trade; the WHO has a similar voice in international health. 
Universities often have collaborative research centers in other countries. 
International nongovernmental organizations (NGOs) have expertise in 
coordinating operations on the same project in different countries. The 
development banks have long worked on projects at the intersection of 
health and economic development. The World Bank funded a project on 
building capacity for food and drug safety in India that contributed to the 
development of the 2006 Indian Integrated Food Law (World Bank, 2009). 

Crisis
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Requires central
coordination

Scaling
 d
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FIGURE 4-1
Product safety events.

SOURCE: Adapted from WHO and FAO, 2010. Reprinted with permission from the Food and 
Agricultural Organization of the United Nations.
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The same project also built 13 new food safety labs and 6 new drug test-
ing labs in India and renovated dozens more (World Bank, 2009). Rational 
pharmaceutical use and medicines registration have long been one of the 
Inter-American Development Bank’s main program areas (Guiffrida, 2001); 
the bank has implemented a drug inventory and distribution plan in Nica-
raguan hospitals (IADB, 2006). The Asian Development Bank is working 
to build the drug regulatory authority in Mongolia (ADB, 2010). This 
program established a drug regulatory authority in Mongolia, upgraded the 
Mongolian drug-control laboratories, modernized its laboratory accredita-
tion process, and strengthened postmarketing surveillance (ADB, 2008). 
The African Development Bank funded a successful project to improve 
sanitary and phytosanitary (SPS) measures, improve food safety standards, 
and strengthen SPS institutions (Magalhães, 2010). 

In making its recommendations, the committee encourages cooperation 
among regulatory authorities from industrial and emerging economies. The 
Group of Twenty (G20) international forum is a venue that brings leaders of 
these countries together to advance an agenda of a strong, sustainable, and 
balanced global economy; it would be a useful venue to elevate the prior-
ity of food and medical product safety for global health, development, and 
trade. International and intergovernmental institutions such as the WHO, 
the Food and Agriculture Organization (FAO) of the United Nations (UN), 
development banks, and other UN organizations, many of which are already 
promoting good regulatory practices, can be international leaders in facili-
tating and supporting regulatory cooperation and strengthening. National 
and local governments, industry, and consumers are also all stakeholders 
that the committee considers central to its strategy. Its recommendations will 
have a global focus, in an effort to reduce accusations of double standards 
for imported and domestic products. This strategy sees the key overlaps 
among public health, economic development, and trade, and it values the 
safety of all foods and medical products produced around the world. 

The committee also sees regional collaborations, both regional eco-
nomic partnerships and regional public health networks, as important to 
international coordination. In its Resource Guide on Drug Regulation in 
Developing Countries, the British government’s aid agency observed that 
“regional cooperation may allow scarce expertise to be more efficiently 
applied” (Gray, 2004, p. 3). The committee agrees with this sentiment. All 
countries should work toward a long-term goal of having a reliable health 
system, and this includes a system for food and medical product safety. 
But in the short term, regional collaboration will allow smaller and less 
technologically advanced countries to benefit from their neighbors’ systems. 
Box 4-1 describes a successful international collaboration in South Amer-
ica; the South American countries that worked together on medfly eradica-
tion were able to improve their agricultural exports and their food security.
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BOX 4-1 
Mediterranean Fruit Fly Eradication in Chile

	 The Mediterranean fruit fly, also known as medfly, is a destructive fruit 
pest that destroys crops when it deposits its eggs on host fruits and veg-
etables. The larvae damage the fruit as they feed on the pulp and tunnel 
through it, which encourages the entrance of secondary pathogens 
(Bergsten et al., 1999).
	 Although the medfly originated in Africa, it arrived in Latin America in 
1901 and rapidly spread throughout the continent. The medfly’s destruc-
tion of fruit and vegetable crops posed a threat to the region’s export 
industry because it not only lowered the market value of the crop, but 
also rendered many crops unfit for human consumption (Vail et al., 1976). 
The need to minimize economic losses and ensure consumer safety 
encouraged the development of eradication programs such as Chile’s 
Agriculture and Livestock Service’s “Fruit Flies in Chile” project (Labos 
and Machuca, 1998).
	 Suppression programs such as this one called for collaboration among 
surrounding countries and international organizations. One exemplary 
partnership was between Chile and the International Atomic Energy 
Agency (IAEA). It began in 1987 during the first phase of the usage of the 
sterile insect technique (SIT) to repress medflies (Labos and Machuca, 
1998). Field research demonstrated that bringing sterile males into Chile 
from Guatemala, Hawaii, and Mexico had been highly effective, so the 
IAEA assisted Chile in building a factory to produce sterile medflies and 
provided the necessary technical support (IAEA and UNDP, 1998).
	 Another successful negotiation was the binational agreement between 
Chile and Peru. The Chilean province of Arica borders Peru and had the 
highest risk of infestation because medflies could enter northern Chile 
through the southern Peruvian border. It was imperative that Chile and 
Peru cooperate to eliminate the pest. With Chile’s guidance, the Peruvian 
government effectively introduced sterile males to these regions. This 
resulted in a dramatic reduction in medfly population densities and 
reduced the invasion pressure into Chile (Gonzalez and Troncoso, 2005).
	 Chile finally achieved a medfly free status in November 1995. This 
allowed it to expand its exports to markets where it had previously 
been banned such as China and Japan. In 1996, Chile’s total agriculture 
exports were worth $1 billion (Sims, 1996). By 2011, agriculture exports 
had increased nearly sevenfold (This is Chile, 2011). Chile’s medfly-free 
status allowed it to become the largest fruit exporter in South America 
(IAEA, 2007).
	 Chile’s success led it to help neighboring countries in eradicating 
the medfly. The SIT program has been applied in other Latin American 
countries such as Argentina, Bolivia, Colombia, Uruguay, and Ecuador. 
The goal of these methods is to ensure the complete eradication of the 
medfly pest from the major fruit-growing regions of Latin America (IAEA 
and UNDP, 1998).
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THE ORGANIZATION OF THE COMMITTEE’S 
RECOMMENDATIONS

After identifying the nine main problems in developing country product 
safety systems and agreeing on a common strategy to solve these problems, 
the committee formed 13 recommendations. These recommendations sug-
gest actions for the FDA, international organizations, the G20, developing 
country regulatory authorities, developed country regulatory authorities, 
industry associations, and other branches of the U.S. government includ-
ing USAID, the CDC, and USDA. Meaningful change in product safety 
systems will take time, and success will be measured in increments. With 
this in mind, the committee suggested actions for the short and long term. 
See Table 4-1.
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5

International Action

Over the past 30 years, international trade, outsourcing, and improve-
ments in telecommunication have created a more unified world economic 
system. This system presents new challenges. No country can rely solely on 
its own national regulatory authority to ensure food and medical product 
safety. Regulators today depend on their counterparts abroad in ways that 
no one could have foreseen in the 19th and early 20th centuries when many 
food and medical product regulatory systems were designed. 

Changes in trade and manufacturing patterns call for changes in the 
ways countries work together for safety. The committee recommends that 
governments, industries, and academia work more consciously across 
borders to their mutual benefit. This chapter recommends specific areas for 
international cooperation, namely: increasing international investments in 
regulatory systems; encouraging open dialogue among government, industry, 
and academia; working toward voluntary sharing of inspection reports; and 
supporting surveillance.

INCREASING INTERNATIONAL INVESTMENTS

There is a common ground where food and medical product safety, 
global health, international trade, and development are mutually reinforc-
ing (Henson and Jaffee, 2008; Horton and Wright, 2008; Maertens and 
Swinnen, 2009). Chapter 4 describes the nexus of these topics, and this re-
port suggests actions that will advance their common goals. Both the health 
and the economy in developing countries would benefit from investments in 
their regulatory systems; these investments are also tools for international 
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trade. Intergovernmental institutions and international donor agencies have 
not yet recognized this or, if they have, their investments do not reflect it. 

Recommendation 5-1: In the next 3 to 5 years, international and 
intergovernmental organizations should invest more in strengthening 
the capacity of regulatory systems in developing countries. The United 
States should work with interested countries to add it to the G20 
agenda. Investments in international food and medical product safety 
should be a significant and explicitly tracked priority at development 
banks, regional economic communities, and public health institutions. 
International organizations should provide assistance to achieve mean-
ingful participation of developing country representatives at interna-
tional harmonization and standardization meetings.

One measure of this recommendation will be the extent to which the 
2012 Group of 20 (G20) meeting in Mexico includes food and medical 
product safety on its agenda. The amount of discussion at the Mexico meet-
ing and at subsequent G20 meetings will be a further measure. Actions from 
the G20 meeting and increased allocations to regulatory systems can also 
measure this recommendation. An increased attendance of scientists from 
developing countries at standard setting meetings and the development of 
programs that improve their participation would also be measures. 

Putting this topic on the agenda at the 2012 G20 meeting can be 
accomplished in the next year. Increasing investments in building regulatory 
systems and tracking these investments could take longer; this should begin 
in the next 3 to 5 years and continue. 

Advancing Safety Standards Through Trade

Safety standards serve many purposes. They protect health by reduc-
ing the likelihood of harmful products circulating in the market. They also 
facilitate trade: countries with disparate product safety regulations use com-
mon standards in the international market (Maertens and Swinnen, 2009). 
International or harmonized standards and certification regimes are useful to 
both exporters and importers. They lend predictability to regulatory decisions 
and protect against accusations of arbitrary barriers to trade. International 
standards also simplify the requirements for export to multiple markets. The 
committee commends the Global Food Safety Fund, supported by Waters 
Corporation, Mars Inc., and the U.S. Agency for International Development 
(USAID), for its pilot training program in the Asia Pacific Economic Coop-
eration (APEC) countries. This program draws on funding and expertise 
from government and the private sector to establish training programs and 
improve testing in developing countries (Goetz, 2011). 
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Complying with international safety standards can be expensive, espe-
cially when starting from scratch. However, once a producer has invested 
in meeting standards for one market, his or her marginal compliance costs 
decrease as the size of the market increases. These economies of scale could 
drive better safety standards in emerging economies (Henson and Jaffee, 
2008; Horton and Wright, 2008). International trade negotiations and 
agreements such as the World Trade Organization (WTO) Agreements on 
Application of Sanitary and Phytosanitary Measures (SPS) and the Tech-
nical Barriers to Trade (TBT) promote harmonization and encourage the 
use of international, science-based food and drug standards.1,2 Develop-
ing countries can obtain guidance on compliance from Codex, the World 
Organization for Animal Health, the World Health Organization (WHO), 
and other international organizations.

Ideally, low- and middle-income countries would use international 
standards in their own regulatory systems. This would protect health in 
places where foodborne disease and substandard drugs kill many. It would 
also promote the competitiveness of exports from low- and middle-income 
countries in hard-currency markets (Henson, 2003; Maertens and Swinnen, 
2009; World Bank, 2005). Failure to comply with food and drug safety 
standards can lead to product border detentions, import bans, and contrac-
tual penalties. The costs of failing to meet standards are substantial, espe-
cially for producers in low- and middle-income countries (Henson, 2003). 
Therefore, even developing countries with little public health infrastructure 
have reason to invest in oversight of food and drug exports. 

The prospect of increased trade can motivate developing countries to 
invest in safety standards and regulatory oversight. Demonstrated abil-
ity to adhere to standards can improve their ability to export to tightly 
regulated markets (Maertens and Swinnen, 2009). These improvements in 
turn encourage foreign direct investment in local food and drug process-
ing, exporting, and retailing (Henson and Jaffee, 2008). This arrangement 
can have spillover benefits for local populations: they can count on safe 
food and medicine, and their economies thrive (Unnevehr et al., 2003). 
Investors and multinational companies spread the use of high standards 
in developing countries to reduce transaction costs in regional distribu-
tion and supply chains, and to harmonize production and processing 

1  Agreement on the Application of Sanitary and Phytosanitary Measures, Apr. 15, 1994, 
Marrakesh Agreement Establishing the World Trade Organization, Annex 1B, THE LEGAL 
TEXTS: THE RESULTS OF THE URUGUAY ROUND OF MULTILATERAL TRADE 
NEGOTIATIONS 121 (1999), 1867 U.N.T.S. 493 (1994), art. 2, 4

2  Agreement on Technical Barriers to Trade, Apr. 15, 1994, Marrakesh Agreement Establishing 
the World Trade Organization, Annex 1B, THE LEGAL TEXTS: THE RESULTS OF THE 
URUGUAY ROUND OF MULTILATERAL TRADE NEGOTIATIONS 59 (1999), 1868 
U.N.T.S. 120 (1994), art. 2.4.



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

168	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

standards across subsidiaries (Henson and Jaffee, 2008; Maertens and 
Swinnen, 2009).

The mechanism of this spillover benefit is complicated. The committee 
recognizes that many countries do support higher safety controls on ex-
ported products and neglect to implement best practices for their domestic 
markets. There is reason this could change, and the committee believes the 
changes will be more quickly realized in the medical products industry than 
in the food industry. Medical products are complicated to manufacture; cot-
tage industry production of drug ingredients, while not unheard of, is rare. 

The spillover benefits of better product standards will take time, prob-
ably at least 10 years, and will happen at the company and industry levels 
and at the regulatory system level. First of all, at the company level, there are 
common manufacturing processes for both the export and domestic mar-
kets. The process a company goes through to meet international standards 
creates greater knowledge, awareness, and experience with the standards 
throughout the company and industry. Staff who train against international 
best practices also bring their skills to other firms as they progress in their 
careers. There is room for cross-fertilization of ideas within companies and, 
because of job turnover, within industries.

The committee also sees room for spillover at the national level. As regu-
lators inspect companies against domestic standards, they will be exposed to 
records, book-keeping, and audit reports reflecting international standards. 
Regulators will become better acquainted with international standards. Fur-
thermore, regulators in low- and middle-income countries are already keen 
to enforce international standards; the international meetings for this study 
convinced the committee of this. However, lobbying forces in the domestic 
industry work to prevent this. The committee believes that pressure at the 
ministry levels of government could override the lobbying from industry and 
create momentum for higher domestic standards. 

Much of this depends on the demands people in developing countries 
put on their governments. Chapter 3 explains how increased prosper-
ity in parts of Asia, Africa, and Latin America drives increased attention 
to food and drug safety. Middle-class consumers will pay more for safer 
food (Morehouse and Moriarty, 2007). Studies in the United States and 
Europe indicate that consumers will pay more for higher quality food 
(Enneking, 2004; Lusk et al., 2003). Improving the ability of producers in 
low- and middle-income countries to adhere to international standards is 
to the shared advantage of consumers around the world. As demand for 
animal-source foods increases and access to medicines improves in low- 
and middle-income countries, the interests of consumers in developed and 
developing countries will overlap more (Unnevehr et al., 2003).

Many low- and middle-income countries have a two-tier regulatory 
model in which products for export are fairly well regulated, but those for 
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domestic consumption are not (World Bank, 2006). Consumers in these 
countries could come to resent being subjected to lower standards. There 
is also invariably intermixing of domestic and export product lines. This 
undermines developed country regulators’ confidence in the products they 
import. 

International food and drug safety standards promote trade and global 
health, but the proliferation of overlapping, often inconsistent national 
and private standards do not. Adoption of international food standards 
has been slow and, in high-income countries such as the United States, 
poor (Roberts and Josling, 2011). The United States puts great effort into 
ensuring its standards are close to the Codex ones, but, because of an 
apparent disconnect between international and domestic priorities, these 
standards are often not adopted. When large, hard-currency economies 
disagree on standards, they undermine the efforts to enforce them in low- 
and middle-income countries (Horton and Wright, 2008). Inconsistent 
national standards impede market access and breed trade disputes, which 
in turn undermine developing country support for future multilateral trade 
agreements (Henson and Jaffee, 2008). The committee advocates for greater 
consistency in the use of standards on the part of the developed countries. 
Although the SPS Agreement allows signatories to adopt more stringent 
standards than Codex calls for if they have scientific reason, the committee 
sees this practice as unnecessarily harmful to emerging economies. 

For example, high-value agricultural products are a promising business 
for farmers in the Horn of Africa. In order to sell on the European market 
these farmers need to meet requirements for pesticide residues, field and 
pack house operations, and traceability (Okello et al., 2007). Businesses 
increasingly rely on private organization standards, voluntary third-party 
certifications, and their own safety and quality management systems to 
regulate their suppliers. 

This is not an efficient system. It increases the cost of compliance 
for producers and can lock small- and medium-sized holders out of the 
market (Maskus et al., 2005). This is a particular problem in low- and 
middle-income countries, where small- and medium-sized businesses domi-
nate much of the pharmaceutical (and vastly more of the food) supply 
chain. Public–private partnerships can play a key role in satisfying market 
demands for food safety while retaining smallholders in the supply chain 
(Narrod et al., 2009). 

Priorities for Future Multilateral and International Engagement

The United States should work with like-minded governments to pur-
sue food and drug safety at intergovernmental trade, development, and 
global health forums. A global approach to food and drug safety would 
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lessen claims of double standards and reflect the shared interests of devel-
oped and developing countries. Intergovernmental venues are important 
because food and drug regulation in one state is increasingly dependent 
on the adequacy of regulation in other states. Linking global health, trade, 
and economic development objectives can help engage a wide variety of 
stakeholders. The committee recognizes that many international organiza-
tions work to build food and medical product regulatory capacity around 
the world. Tables 2-2 and 2-3 give examples of some prominent capacity 
building projects in food and drug safety. 

Action for the Group of Twenty (G20)

The G20 brings together leaders from industrialized and emerging econ-
omies to work together for global economic stability and development. The 
support of the G20 would do much to advance the international food and 
drug safety agenda. As a leaders’ summit of the largest economies in the 
world, the G20 has the political and economic influence to advance food and 
medical product safety internationally (Kharas, 2011). The G20 membership 
includes many important stakeholders—representatives of emerging manu-
facturing economies including India, China, South Africa, Mexico, Thailand, 
and Brazil, as well as the developed countries in a position to offer techni-
cal assistance like the United States and members of the European Union 
(G20, 2011). The G20 countries need to commit to improving regulatory 
systems; without their support, change is unlikely (Drezner, 2007). If food 
and medical product regulatory systems received prominent attention at a 
G20 meeting it could spur investment from other donors, intergovernmental 
institutions, and national governments.

Global food and drug safety is well suited for the G20 agenda. The 
G20 development priorities include international trade, food security, invest-
ment, and job creation in low- and middle-income countries (G20, 2010). 
The multi-year G20 development agenda already includes many programs 
that promote food and medical product safety: identifying practical ways to 
support trade integration; harnessing agriculture to reduce poverty; increas-
ing private-sector participation in development; and promoting small busi-
ness’ access to international markets (G20, 2010). The G20 has recognized 
international development as integral to its “mandate of global economic 
cooperation” and a critical component of the G20’s goal is “strengthening 
the relationships among high-, middle-, and low-income countries” (G20, 
2010, p. 1). The G20 development priorities include matters dependent on 
improved food and drug safety: international trade, food security, and invest
ment and job creation in low- and middle-income countries (G20, 2010). 

The G20 should take food and drug safety seriously because it has 
significant implications for public health, trade, and economic develop-
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ment in G20 countries. The means to address this issue—improved regu-
latory cooperation, information sharing, and adoption of international 
standards—are also all areas in which consensus among G20 countries is 
possible despite the diversity of their economies. This should make it easier 
for G20 members to act (Kharas, 2011).

Mexico will host the 2012 G20 meeting. As a middle-income country 
with a vigorous export economy, Mexico would be an ideal country to lead 
an initiative on global food and drug safety. This initiative might include 
increasing information sharing among stringent regulatory authorities to 
reduce redundant audits. Another valuable action would be enhancing 
the meaningful participation of developing country scientists in interna-
tional standard setting. They might also emphasize supporting small- and 
medium-sized developing country producers in complying with interna-
tional standards. The United States, working with other G20 member 
states, should encourage and support Mexico before, during, and after the 
2012 G20 meeting.

Actions for the WTO, Development Banks, and Regional Economic 
Institutions

The development banks, regional economic communities, and public 
health institutions need to invest more in food and medical product safety; 
this includes investments in the systems and processes that ensure product 
safety. A 2005 World Bank report stressed that capacity building, especially 
as it relates to product safety standards, should avoid isolated interven-
tions and work to increase broader market competitiveness (World Bank, 
2005). The World Bank is gradually increasing such loans. In 2005 it lent 
Colombia $30 million to improve the competitiveness of its meat and milk 
exports (Nuthall, 2005), and a 2010 program invested $100 million in 
China’s adherence to good agricultural practices (World Bank, 2010). Some 
of the regional banks are working on the same issues. A 2009 $95 million 
Asian Development Bank loan to Vietnam aims to improve the quality of 
commercial agriculture (ADB, 2009). These loans are a step in the right 
direction, but they need to reach more countries. 

Standard Setting

As Chapter 3 discusses, scientists from developing countries are often 
not prepared to make meaningful contributions at international stan-
dard setting meetings. Their countries clearly suffer as a result, becoming 
standard-takers, not equal standard-setters. Their silence also undermines 
the legitimacy of the standard setting process. And, in the end, they are un-
able to comply with the standards produced (Horton and Wright, 2008).
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The committee recognized that the three international food standard 
setting organizations recognized by the WTO—Codex Alimentarius, the 
International Plant Protection Convention (IPPC), and the World Organi-
zation for Animal Health (OIE)—are valuable sources of information and 
training for regulators in developing countries. Nevertheless, more must be 
done to mobilize resources and provide technical support that can encourage 
the participation of developing countries. The International Conference on 
Harmonisation of Technical Requirements for Registration of Pharmaceuti-
cals for Human Use (ICH) should likewise do more to encourage meaningful 
engagement by low- and middle-income countries, consistent with trends in 
the global production and consumption of medicines. These organizations 
should work closely with regional economic and public health institutions 
such as APEC, the Pan American Health Organization, the Association of 
Southeast Asian Nations, the American Institute for Cooperation on Agri-
culture, and the African Union Interafrican Bureau for Animal Resources to 
engage low- and middle-income countries.

ENCOURAGING OPEN DIALOGUE AMONG GOVERNMENT, 
INDUSTRY, AND ACADEMIA IN EMERGING ECONOMIES 

A robust regulatory system depends on input from industry and aca-
demia; government simply cannot shoulder the burden alone. Most devel-
oped country regulators describe their system as a stool supported by three 
legs: industry, government, and academia. The shared responsibility makes 
for a stronger system with much wider ownership. In low- and middle-
income countries, especially in Asia and Africa, it is not so. 

It is important for consumer groups and industry to have a chance to 
comment on regulations before they are made. It is also important that all 
parties should be able to modify laws if they have scientific evidence to 
support a change. 

Recommendation 5-2: In emerging economies, national regulatory 
authorities, regulated industry, and industry associations should engage 
in open and regular dialogue to exchange scientific and technical infor
mation before policies are written and after they are implemented. 
Starting in the next 3 to 5 years, these regulatory authorities should 
identify third parties, such as science academies, to convene the three 
pillars of a regulatory system—government, industry, and academia—in 
ongoing discussion to advance regulatory science, policy, and training. 

The number of meetings among industry, academia, and government 
regulators in low- and middle-income countries will be one measure of this 
recommendation. Another important measure will be the policy outcomes 
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of the meetings. However, in measuring the impact of open dialogue the 
process is as important, if not more important, than the outcome. Open-
ness in involving all stakeholders and actively seeking neutral forums for 
discourse are the most important outcomes of this recommendation. 

Communication and Transparency

Lack of communication and transparency are major gaps found within 
and between regulatory systems around the world (IOM, 2009; IUF, 2009). 
A lack of openness aggravates the problems, as does poor communication 
between industry and consumer groups. It is therefore not surprising that 
there are problems with both transparency and communication across 
borders. Regulatory systems in low- and middle-income countries have this 
problem, and similar communication gaps exist in the United States. How-
ever, the United States has public reporting requirements, external advisory 
boards, independent national association meetings, and study panels, such 
as those convened by the Institute of Medicine, that provide avenues for 
communication. This kind of open dialogue is essential for progress. These 
opportunities for open dialogue are often lacking in developing countries. 

In low- and middle-income countries, the line between scientific and 
policy decisions is often blurred. Both often require political clearance 
at the highest government levels. This hampers efforts to promptly transmit 
the technical data crucial for assuring product safety. In some countries, so-
called independent organizations act as go-betweens for government and 
industry, but in reality their independence is nominal. In other cases, the 
lack of suitable venues or personnel to transmit technical data, such as 
the testing requirements for a new regulation, holds back communication. 
This gap is especially evident as one goes from national to state and provin-
cial authorities. This problem is complicated by the dearth of scientific staff 
at the more local levels. Similarly, the regulated industry has little ability 
to provide input into new regulations or get technical guidance on compli-
ance. Academia can help bridge regulatory agencies and industry, but its 
involvement is generally minimal. 

Avenues to More Effective Dialogue

There are examples in North America, Europe, and Australia where the 
three independent pillars of well functioning stringent regulatory systems 
(government, industry, and academia) are brought together to discuss issues 
of mutual concern (Australian Government, 2011; Global Harmonization 
Initiative, 2011; Health Canada, 2009; IOM, 2011). For example, the U.S. 
Department of Agriculture (USDA) and the U.S. Food and Drug Adminis-
tration (FDA) worked with the Department of Homeland Security and the 
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Federal Bureau of Investigation to jointly engage states and private industry 
in food defense (USDA, 2005). These partnerships lead to better protection 
of the food supply from farm to table. 

These partnerships present a number of opportunities. First, stake-
holders can discuss technical issues related to standard setting, testing, 
and approaches to implementation. Second, they provide a mechanism for 
information dissemination, especially on adopting new regulations. Third, 
international experts could teach satellite courses to educate provincial or 
municipal staff on implementing regulations from the national regulatory 
authority. These recommendations are generally concerned with opportu-
nities for training and training trainers, and training sessions are excellent 
venues for open dialogue. 

In emerging economies, existing regional bodies will be an important 
venues for communication among neighboring countries facing similar 
problems. The FDA could help facilitate such meetings by sending its over-
seas staff when appropriate opportunities arise. 

Convening Three Pillars of a Regulatory System

Professional associations and academic institutions are often good 
places to bring together stakeholders for balanced and open dialogue on 
regulatory policy (ASM, 2011; IFT, 2011). Although such venues cannot 
and should not assume decision-making functions of government agencies, 
they do open lines of communication among regulators, sister agencies, aca-
demic experts, and multiple levels of regulated industry. 

There are notable glimmers of improving communication in some 
places. In November 2011, the Indian food regulatory authority took 
public input from food industry associations in designing its product recall 
plan (FSSAI, 2011). Even in this case, however, academia was notably 
uninvolved. This is a problem as gaps in basic and regulatory sciences pre-
vent a regulatory authority from doing its job (Mattes et al., 2010).

Regulatory science is a new field (Gundersen, 2001). It is multi
disciplinary and includes elements of basic science, epidemiology, statistics, 
social science, business management, public policy, and communication. 
A field of such breadth needs instructors with practical experience. The 
emergence of such cross-cutting disciplines requires collaboration between 
universities, industry, and government. The first step to advance regulatory 
science in emerging economies is to bring these stakeholders together. 

National Science Academies 

As noted previously, a number of organizations have at various times 
convened government, industry, and academia on product safety. Science 
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academies are uniquely positioned to serve in this area. Science academies 
have expertise to draw from among their members, who are elected by their 
peers. Election to a national academy is an honor. It is also a chance for 
elite scientists to serve their country, and it gives countries a trusted and 
independent advisory body. Science academies are, in many countries, a 
neutral space that can bring together stakeholders from various disciplines. 
Their focus on evidence-based decision making provides the neutral setting 
needed to bring together academia, government, and industry. 

Public Health Forums

According to the Institute of Medicine’s report on the Future of Public 
Health, “[p]ublic health is what we, as a society, do collectively to assure 
the conditions for people to be healthy” (IOM, 1988, p. 20). Public health 
agencies work at the intersection of science, government, business, and civil 
society. They oversee the implementation of health policies and regulations. 
However, state health agencies in many developing countries lack the infra-
structure to carry out standard public health functions such as surveillance 
(Mok et al., 2010). The Bill and Melinda Gates Foundation funded the 
International Association of National Public Health Institutes in 2006 to 
build public health institutes in less-developed countries (IANPHI, 2011b). 
A particular focus of its work has been on improving public health func-
tions like disease surveillance, outbreak investigation and response, and 
operations research (IANPHI, 2011a).

The Association of Food and Drug Officials (AFDO), established in 
1896, works toward public health safety and consumer protection in regu-
latory areas concerned with food, drugs, devices, cosmetics, and consumer 
products (AFDO, 2010). Along with promoting education and dialogue 
among government, industry, and consumers, AFDO also provides “guid-
ance and training programs for regulatory officials and the regulated 
industry, to promote nationally and internationally uniform inspections, 
analyses, interpretations and investigations” (AFDO, 2010). Other inter
national organizations such as the WHO, the Food and Agriculture Or-
ganization of the United Nations (FAO), and WTO have provided similar 
forums and support for discussions on food and medical product regu-
lation (FAO/WHO, 2005; GIFSL, 2010; WHO, 2011; WTO, 2011). In 
addition, the International Biopharmaceutical Association brings together 
biopharmaceutical and clinical research institutions and organizations 
from different countries. All of these organizations could convene and 
educate students, possibly through their online discussion groups. 
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WORKING TOWARD SHARED INSPECTIONS

Sharing inspection reports is a first step to international regulatory 
harmonization. It is also a simple change that could reduce a great deal 
of waste; there is no need for American and European inspectors to 
duplicate each other’s work, especially when a vast number of facilities 
go uninspected. Eventually, regulatory authorities in emerging economies 
would also be able to share inspections. 

Recommendation 5-3: Countries with stringent regulatory agencies3 
should, within the next 18 months, convene a technical working group 
on sharing inspection reports with the longer-term goal of establishing 
a system for mutual recognition of inspection reports. 

This recommendation can be measured by looking at the number of 
inspections the United States, Canada, Australia, New Zealand, Japan, and 
European Union countries share and the steps they take toward mutual rec-
ognition of inspections. The objectives of these working groups will depend 
on the relationships between the regulatory authorities and the baseline 
similarity of their systems. 

In the longer term, that is, over the next decade, this recommenda-
tion will be measured by monitoring the same involvement from emerging 
economies. 

Collaboration Among National Regulatory Authorities

The FDA and other stringent regulatory authorities need to respond to 
globalization by formally recognizing their dependence on each other. No 
single regulatory agency can conduct the bulk of the world’s food and drug 
facility inspections. The most technologically advanced regulatory agencies 
could coordinate on planning inspections and share the results of inspec-
tions (GAO, 2010). It is extremely complicated for the FDA to inspect the 
vast number of food producers and medical product manufacturers outside 
the United States. Among other things, the FDA’s records on foreign manu-
facturers are often incomplete and inaccurate (GAO, 2008, 2011). All par-
ties could vastly increase the accuracy and breadth of their information with 
relatively simple collaborations. In the longer term, including developing 
country regulatory authorities in these collaborations would be a valuable 
opportunity for sharing knowledge. 

3  By the ICH definition countries with stringent regulatory agencies include the United 
States, European Union member states, and Japan. For the purposes of their recommendations 
the committee includes ICH Observers and Associates: Australia, New Zealand, Norway, 
Iceland, Switzerland, and Canada, in this group. 
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The International API Inspection Pilot Programme is an exceptionally 
promising collaboration among medicines regulatory authorities of the EU 
countries most active in active pharmaceutical ingredient (API) inspections 
(France, Germany, Ireland, Italy, and the United Kingdom), the Australian 
Therapeutic Goods Administration, and the FDA (EMA, 2011). Starting in 
2008, all participating regulatory authorities shared their inspection plans 
using a common template (EMA, 2011). They also shared their retrospec-
tive data from 2005, identifying 85 duplicate inspections in 3 years (EMA, 
2011). During the study, participating agencies developed an API facility 
master list that all agencies would use to plan future inspections and to 
share the results of each (EMA, 2011). They conducted nine joint inspec-
tions and have made a plan to coordinate and share their inspections in 
the future (EMA, 2011). This is an exemplary step toward efficient inter-
national cooperation.

The FDA and European Medicines Agency (EMA) have also worked 
together on sharing inspections for compliance with good clinical practice. 
The report on this pilot program concluded that sharing inspections is less 
time-consuming and more efficient than conducting separate inspections 
(EMA and FDA, 2011). It also stressed an unforeseen benefit of the pilot 
program: it allowed regulators to identify and fill gaps in their inspection 
processes (EMA and FDA, 2011). In joint reports, the FDA and the EMA 
praised the pilot programs as efficient and valuable collaborations that 
have great promise for better future operations (EMA, 2011; EMA and 
FDA, 2011).

The FDA has confidentiality agreements with Health Canada, the Swiss 
Medic, Anvisa, and many other regulatory agencies abroad (FDA, 1973, 
2003, 2010). A confidentiality agreement is the legal first step in sharing 
sensitive data, such as inspection reports. 

The committee recommends that the FDA, USDA, EMA, and other 
technologically advanced regulatory authorities do a similar pilot study on 
sharing inspections of farms and food producers. The Food Safety Mod-
ernization Act increased the number of overseas inspections required of 
the FDA to 600 in 2011, doubling every year after that until 2016 (FDA, 
2011). Under such high demands, the agency and its counterpart agencies 
in developed countries need to share inspections. In a joint report, the PEW 
Health Group and the Center for Science in the Public Interest encouraged 
the FDA to accept inspection reports from trusted foreign governments 
with similar regulatory rigor (CSPI, 2011). Sharing inspection reports and 
conducting joint inspections increases efficiency and helps all parties see 
ways to improve their systems (NRC, 2011).

The continuation of the International API Inspection Program is an 
invaluable step in the right direction toward better information sharing 
among regulatory agencies. The committee feels that the larger goals of 
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the program could be well served by forming a standing technical work-
ing group on mutual recognition. In the next decade this working group 
could expand, assuming all confidentially agreements were met, to include 
low- and middle-income countries. The gradual inclusion of low- and 
middle-income countries in the working group would be an opportunity 
for regulators from these countries to learn more about international 
inspections and best practices. It would also allow them to see close-up 
how technically advanced regulatory agencies operate. This working group 
would likely have the unplanned secondary benefit of encouraging cross-
fertilization of ideas. The WHO emphasizes a similar idea in the WHO 
Prequalification Program’s guidelines on collaborative inspections. Partici-
pating in the WHO prequalification inspections is a learning experience for 
the inspectors nominated by their national regulatory authorities. It also 
eases the inspection burden on the national regulatory authority (WHO, 
2010). 

Information Sharing Challenges and Incentives

In order for regulatory agencies to share inspections and work toward 
mutual recognition, they need to first set up systems for collecting the 
same data. The API inspection pilot gave great attention to the design of a 
common data collection template (EMA, 2011). In the early stages of their 
work, the regulatory agencies can streamline their data collection tools. 
The use of handheld computers could make the inspectors’ job simpler and 
protect the reports from careless mistakes. Paper and pencil data collec-
tion systems are still shockingly common, however. The 2002 Bioterrorism 
Act has forced the American food industry and government agencies to 
use electronic data systems, but this is not so in other parts of the world, 
even in developed countries (Rosenberg, 2006). At the 2010 International 
Conference of Drug Regulatory Authorities, drug regulators stressed their 
need for a protected electronic system that would allow them to safely share 
confidential information (ICDRA, 2010). 

The committee realizes that one of the first main steps to sharing in-
spections is negotiating a system by which countries can share confidential 
information. While the different regulatory laws that govern the stringent 
regulatory authorities will make this challenging, it is possible to agree to a 
set of harmonized rules for making information confidential. 

The committee also recognizes that, in the long run, in order to share 
inspection duties with other advanced regulatory authorities, the FDA will 
need to ask Congress to revise the terms of the inspections it mandates. 
Currently, the FDA is legally obligated to inspect a certain number of 
foreign producers, but it would be more efficient for Congress to encour-
age inspection sharing with trusted nations. Other advanced regulatory 
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authorities might have similar legal mandates. In the short term, all par-
ties can increase their efficiency by planning inspections together so as to 
avoid duplicating work. Furthermore, the committee sees no legal barriers 
to joint inspections, which are useful for all parties and pave the way for 
future mutual recognition. 

SHARING INSPECTION RESULTS VOLUNTARILY

As Recommendation 5-3 describes, regulatory authorities should co-
operate better in inspections and work toward mutual recognition. Gov-
ernment collaborations can only advance product safety so far, however. 
Manufacturers and producers have the most thorough knowledge of their 
supply chains; they need to share information as well. 

Regulated industry has a wealth of information in its internal inspec-
tion reports. Once a manufacturer has identified a risk in its system, this 
knowledge could be made available to others in the industry as a way 
to avoid repeating the same problem. Industry associations such as the 
Pharmaceutical Research and Manufacturers Association, the Biotechnol-
ogy Industry Organization, the Generic Pharmaceutical Association, the 
Medical Device Manufacturers Association, Food Industry Association 
Executives, the Grocery Manufacturers Association, and others could work 
toward making inspection and audit reports available to other association 
members.

Recommendation 5-4: Industry associations should, over the next 
3 years, define an acceptable protocol for sharing of internal inspec-
tion results among their members. After agreeing on the methods, 
they should regularly share their results among their members. 

The number of inspection results shared and number of associations 
working on voluntary sharing programs will be the best measures of this 
recommendation. 

The committee recognizes that it will take food and medical product 
industry associations 3 years to define a trusted, nonthreatening way for 
their members to share internal inspection results. Once there is a system 
in place, the analysis of anonymous reports should be shared in newsletters 
on an ongoing basis. 

Reluctance to Share Information

Industry is often reluctant to share its internal data and inspection 
reports with anyone. This reticence is appropriate: industries have a re-
sponsibility to their shareholders to protect proprietary information and 
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avoid harming the brand with rumors. Furthermore, some internal audit 
reports identify problems, and if it became apparent that an executive had 
ignored warnings and released a product anyway, then the company could 
face monumental negligence litigation. Economic incentives and limiting 
liability may encourage greater information sharing, though much depends 
upon the data that industry is asked to share. 

Industry associations are well positioned to work toward voluntary in-
formation sharing among their members. Associations have established re-
lationships with their members, and member dues support their operations. 
They are also responsible for initiating collaborations between companies 
that advance their mutual goals. When sharing inspection reports, trust 
in confidentiality will be critical. This is why industry associations are the 
ideal leaders: they have established good relationships with their member 
companies and have an interest in protecting the industry from damag-
ing rumors. A trusted industry association could serve as an information 
clearinghouse. Association staff could analyze blinded, de-identified data 
from across the supply chain and disseminate their results at meetings and 
in association newsletters. 

The committee realizes that this raw data will not be accessible to the 
FDA or any regulatory agency, but it believes in the value of regulated 
industry sharing information and learning from formal analysis of a wide 
cross-section of data. Private-sector supply chains, especially in the branded 
food industry, are often excellent. There is a need to draw on industry’s 
knowledge of supply chain management. The conclusions that industry 
draws from analysis of de-identified inspection reports would be invaluable 
to government and academic stakeholders, as well as to the industry and 
the suppliers. 

It will not be possible to improve product safety without taking ad-
vantage of industry’s expertise. As Chapter 3 explains, there is no tradition 
of collaboration between regulatory authorities, industry, and academia 
in most developing countries. The committee also sees much room for 
improvement in developed countries when it comes to sharing information 
and learning from the depth of experience in industry. Industry associations 
around the world can help fill this gap by sharing the lessons learned from 
aggregate inspection reports. 

Examples of Collaboration

Although voluntary sharing of inspection results within industry is not 
common, there is precedent for such collaboration in both the food and 
pharmaceutical industries. The non-profit organization Rx-360 is an indus-
try consortium that brings together regulators and pharmaceutical and sup-
plier executives to improve security in the drug supply chain (Rx-360, 2009). 
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Martin Van Trieste, the former president of Rx-360, described the collabora-
tive’s joint audit program in his 2011 Senate testimony (VanTrieste, 2011). 
This program grew out of a response to the 2008 heparin crisis and allows 
participating companies to share redacted audit reports via a common data
base (VanTrieste, 2011). In his testimony, Van Trieste also recommended 
that excipient and API brokers disclose to manufacturers the exact origin 
of all their products, something not currently required (VanTrieste, 2011). 

Much as the Rx-360 consortium grew out of a response to the heparin 
crisis, the beef industry has responded to the virulent E.coli O157:H7 out-
breaks with regular summits that include cattlemen, butchers, retailers, gov-
ernment, and academics (Cattlemen’s Beef Board and National Cattlemen’s 
Beef Association, 2003, 2009, 2010, 2011). In January 2003, summit 
participants developed a plan to control E. coli O157:H7 throughout the 
supply chain, emphasizing the need for “industry to maintain open com-
munication and to share data regarding pre-harvest interventions and good 
management practices” (Cattlemen’s Beef Board and National Cattlemen’s 
Beef Association, 2003). 

Clearly, industry stakeholders have an interest in sharing their best 
practices. Product recalls are costly and logistically complicated. Companies 
need to protect their brands. Sharing information across the supply chain 
can help them avoid product safety lapses and thereby strengthen their 
brands. 

STRENGTHENING SURVEILLANCE SYSTEMS

Surveillance is one of the main responsibilities of food and medical 
products regulatory authorities, and, as Chapter 3 describes, it is a major 
gap in regulatory systems in emerging economies. Trade and international 
travel make this a problem for people all over the world. Foodborne patho-
gens can spread quickly through the supply chain. Similarly, adverse drug 
events, often a signal of an adulteration, threaten disparate populations. 

The USAID, FDA, CDC, EMA, and the WHO Prequalification Pro-
gramme all have technical depth and training capabilities in surveillance. 
The committee aims to mobilize their expertise to support surveillance 
systems in low- and middle-income countries. The committee recognizes 
that regulatory agencies do not generally have the budget or mandate to 
support intensive capacity building projects. Therefore, other agencies and 
other organizations will need to support surveillance as well. 

Recommendation 5-5: Starting in the next 5 years USAID, FDA, CDC, 
and USDA should provide (both directly and through WHO and FAO) 
technical support for strengthening surveillance systems in developing 
countries. This technical support could include development and shar-
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ing of surveillance tools, protocols for foodborne disease surveillance 
and post market surveillance of medical products, and training of 
national regulatory authority staff and national experts. 

The most direct measure of this recommendation will be the number 
of programs these agencies initiate to improve foodborne disease and post-
market surveillance systems in developing countries. Over time, a change in 
the number of surveillance staff at regulatory agencies in low- and middle-
income countries will be another measure of this recommendation. 

In addition to measuring these process indicators, the functioning of the 
surveillance tools developed will be measured using sensitivity and specific-
ity criteria specific to each tool. The scientists developing these tools will 
need to articulate the minimum threshold at which the tool is functioning 
properly. 

Building a cadre of trained epidemiologists will take time. This impor-
tant step of strengthening surveillance systems may take 10 years or longer 
to develop. In the next 3 years, USAID, FDA, CDC, and USDA can work 
with their host country counterparts to develop and strengthen manage-
able systems for postmarket surveillance of medical products. Develop-
ing a foodborne disease surveillance system will require improvements in 
laboratory infrastructure and will therefore take longer, but the committee 
believes meaningful improvements, such as the expansion of the CDC 
PulseNet program, can begin in the next 5 years. 

Surveillance Tools

The most frequent approach to postmarket surveillance of medical prod-
ucts in developing countries is spontaneous or passive reporting by health 
workers. Spontaneous reporting systems have important limitations. Because 
they rely on overworked doctors and nurses or, even worse, on patient ini-
tiative, spontaneous reporting is synonymous with underreporting. Sponta-
neous reporting systems can generate useful data and give early signals of 
medical product safety problems, but in the poorest countries even passive 
reporting systems are not functional (Kuemmerle et al., 2011). 

Active surveillance complements spontaneous reporting systems. Active 
surveillance involves methodically searching for exposures of interest or 
adverse events at sentinel surveillance sites. These sites, sometimes hospitals 
or clinics, collect enough data to allow analysts to calculate event rates with 
an accurate denominator. Sentinel surveillance sites at hospitals and health 
centers in developing countries need to be improved. These improvements 
should accompany the development of active surveillance when necessary. 
For example, drug regulators can engage active surveillance systems after 
passive event reporting or sentinel sites identify a signal. The WHO and 
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The CDC’s Global Disease Detection network builds capacity for active surveillance in 
developing countries. This researcher in Kibera, Kenya uses a handheld computer to 
track disease symptoms.

© 2008 Dana Pitts, Courtesy of Photoshare.

Global Fund have proposed the essential elements of a national pharmaco-
vigilance system (Xueref, 2010). Trainers should work to align their techni-
cal support to these systems.

Independent laboratories are also essential for functional surveillance 
systems. Food safety surveillance in particular depends on laboratories 
for molecular subtyping of pathogens. This is challenging in developing 
countries, and the committee sees expanding laboratory capacity as a key 
piece of the technical support U.S. and international organizations should 
give. The CDC’s PulseNet program has given valuable technical support 
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in developing clinical, reference, and food safety laboratories in Asia and 
Latin America (Swaminathan et al., 2006). The committee encourages this 
expansion of PulseNet over the next 5 years and believes every part of the 
world could benefit from the PulseNet system. 

Fortunately, information technology has created a wealth of surveil-
lance tools more easily adapted to middle-income countries. These methods 
are often described as event-based. That is, they rely on patterns of events: 
Google searches on symptom clusters, news reports, and discussion threads 
on blogs and in Internet chat rooms. Figure 5-1 describes how these events 
can be alerts of an epidemic that is still in the early stages. Twitter and other 
Internet-based surveillance tools have been useful in tracking the incidence 
of dengue fever in Brazil (Gomide et al., 2011). In the poorest countries, 
the lack of Internet access will prevent the reliable use of Internet-based 
surveillance, but the conceptually similar mobile phone surveillance shows 
promise (Breiman et al., 2008). The CDC’s BioSense system is an example 
of a surveillance tool that uses Internet technology to create an online sur-
veillance community (Box 5-1). 

Epidemic Curve
(time�� )

SMS messaging*
Microblogging
Emailing

Social networking
Internet chatting
Blogging

Online news reporting

Video/radio news reporting

Health expert reporting

Internet searching

FIGURE 5-1
Hypothetical timing of informal electronic sources available during an outbreak. 

* SMS, short message service.

SOURCE: Keller et al., 2009.
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BOX 5-1 
The BioSense Redesign

	 Following the anthrax attacks of 2001, the U.S. government recog-
nized the need for a more informed and better equipped public health 
sector to deal with potential and actual bioterrorism threats (SEMP, 
2008). In 2002, Congress passed the Public Health Security and Bio
terrorism Preparedness and Response Act (FDA, 2002). This act man-
dated the formation of BioSense, a program housed in the CDC. BioSense 
is a data collection and analysis program that helps public health officials 
throughout the United States plan for, detect, and respond to disease 
outbreaks that may be related to bioterrorism. BioSense is used for both 
prevention and response, making it a multifaceted tool for the preserva-
tion and advancement of national health (CDC, 2012).
	 After operating for several years as a program focused primarily on 
bioterror threat detection, in 2010 the CDC began redesigning BioSense 
to better meet the needs of the public health sector (CDC, 2012). Some 
users objected to BioSense’s narrow focus and insufficient integration 
with other, similar programs already in use (RTI International, 2011). 
Guided by the suggestions of public health officials at municipal, state, 
and national levels, the CDC restructured BioSense to respond to a wider 
range of health threats. This revamped program, BioSense 2.0, facilitates 
collaboration within and between the levels of the public health infra-
structure, and provides users with the information, analysis, and tools 
they need to best respond to health threats (BioSense Redesign, 2011; 
CDC, 2012). In essence, BioSense 2.0 creates a “public health surveillance 
community” comprised of public health professionals across disciplines, 
borders, and organizations (BioSense Redesign, 2011). The redesign proj-
ect will conclude in June 2013 (RTI International, 2011). 
	 The CDC solicited input from a range of stakeholders during the Bio-
Sense redesign. A key element of this mission was the BioSense Redesign 
Collaboration Site, a website that solicited suggestions and asked for 
feedback on the project’s process (CDC, 2012). Through the website, all 
stakeholders were involved in the work, and their needs were incorpo-
rated into the BioSense revisions (RTI International, 2011). 

Foodborne disease lends itself to event-based surveillance. The Global 
Public Health Information Network relies on information from all perti-
nent news streams. This web-mining surveillance system was instrumental 
in containing SARS (Brownstein et al., 2009; Keller et al., 2009). Box 5-2 
describes how the state of North Carolina uses an early warning system 
that integrates many types of signals for better food safety. The committee 
sees web-mining and event-based surveillance as potentially valuable tools 
for developing country regulators and believes all technical support should 
draw on this valuable new technology. 
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BOX 5-2 
North Carolina Foodborne Events  
Data Integration and Analysis Tool

	 Researchers from the University of North Carolina’s Center for Logistics 
and Digital Strategy at the Kenan-Flagler Business School and the North 
Carolina Center for Public Health Preparedness in the Gillings School of 
Global Public Health have developed the North Carolina Foodborne Events 
Data Integration and Analysis (NCFEDA) tool to bridge gaps in North 
Carolina’s food safety system (Greis et al., 2011). 
	 The public and private sectors and consumers must all work together 
for food safety. There are information delays in a standard food surveil-
lance system that can allow months to pass between the time of sus-
pected contamination and the removal of affected products from grocery 
shelves. New, more timely, and more informative data sources can reduce 
the latent time between contamination and removal. NCFEDA reduces 
these latencies by making real-time information—from consumer com-
plaints and hospital emergency room visits to social media, FDA recall 
information, and private-sector data—available to public health officials 
(Greis et al., 2011). 
	 Public health officials in North Carolina collaborated with Kenan-
Flager School faculty in designing the NCFEDA tool. The tool integrates 
four essential capabilities that contribute to improved situational aware-
ness. First, it integrates data from many different types of signals, such 
as consumer complaints and emergency room visits. It also relies on 
analytical tools that help make connections across these signals to better 
recognize disease or contamination patterns. The tool includes a visual-
ization piece that allows mapping and other graphic data display. Finally, 
the tool works in real time; all stakeholders work together on a coordi-
nated response (Greis et al., 2011). 
	 New information systems like NCFEDA can help assure better food 
safety and minimize the impact of food contamination events—especially 
for products that originate abroad. NCFEDA is a first step toward inte-
grating a diverse set of stakeholders across North Carolina food safety 
systems. NCFEDA aligns with current national strategic plans for food 
safety, such as those outlined in the Food Safety Modernization Act. 
Other states and countries can use this system as a model.

The committee believes that Internet-based surveillance tools might 
be useful in emerging economies with reasonably sophisticated technology 
infrastructures, such as China, India, Brazil, South Africa, Mexico, and 
Thailand. In less-developed countries, mobile phone technology might be 
used to the same end: building a novel foodborne disease and drug post-
market surveillance system. 
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Surveillance Experts

Web-mining is a promising piece of surveillance development in low- 
and middle-income countries, but it is not the only remedy the committee 
suggests. In an interview with Nature, the head of animal health at the 
French food safety agency cautioned against seeing Internet-based surveil-
lance systems as an alternative to building a cadre of local epidemiologists 
(Butler, 2006). In the same article, Peter Roeder, a consultant with the FAO, 
explained, “No amount of setting international guidelines and publishing 
global action plans is going to help when you have an organization within 
the country that doesn’t know what to do” (Butler, 2006, p. 6). The com-
mittee agrees that training in-country staff in epidemiology and modern sur-
veillance methods should be central to any and all surveillance programs. 
Similarly, building modern surveillance systems will include building a 
culture of reporting adverse effects among health workers and advertising 
the proper pathways for reporting. 

CONCLUSIONS

The committee’s strategy for building regulatory systems in developing 
countries emphasizes international cooperation. The unified world market 
has united countries in many positive ways, but has also introduced new 
liabilities. No country’s regulatory authority can vouch for the safety of 
all foods and medical products in its market. The committee identified five 
areas where stakeholders around the world could act to improve food and 
medical product safety. 

First, the development banks, regional economic communities, and 
public health institutes should ensure that scientists from the least devel-
oped countries are better prepared to participate in international standard 
setting. The G20 is also an excellent forum to discuss how to increase 
investments in regulatory systems. The United States and other G20 mem-
bers should support Mexico, the 2012 G20 host, in sponsoring a global 
initiative on building food and medical product regulatory systems. In the 
next 3 to 5 years, increased investment in strengthening regulatory systems 
capacity should be explicitly tracked at international organizations. 

The committee was struck by the isolation that many developing coun-
try regulators work in. They lack the involved support of industry and 
academia. National regulatory authorities in emerging economies should 
work to change this in the next 3 to 5 years and foster an open discussion 
on science and policy with all stakeholders. To this end, they may need to 
ask their national science academies to convene a stakeholder meeting. 

More open communication about policy will benefit all parties, but the 
changes should not stop there. Stringent regulatory authorities should im-
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mediately work toward sharing inspection reports; they should also coordi-
nate their inspections in emerging economies and conduct joint inspections 
when possible. This collaboration will encourage cross-fertilization of ideas 
and, more importantly, will prevent duplicating inspections, something 
nobody can afford. In the next decade, they could work toward a system 
of mutual recognition of inspection reports, a system developing countries 
might also join. Industry also has a wealth of information in its internal 
inspection reports. In the next 3 years, industry associations should develop 
ways to share this information that are acceptable to their members. 

Finally, U.S. agencies and multilaterals with appropriate expertise 
should support surveillance systems in developing countries. Without reli-
able data on postmarket surveillance of medical products and foodborne 
disease, risk assessment is meaningless, and risk assessment is the corner
stone of any modern regulatory agency. In the next 3 years, it will be 
possible to develop a system for the postmarket surveillance of medical 
products, and the expansion of the CDC’s PulseNet program to more 
developing countries can start in 5 years. Over the next decade, the train-
ing of a cadre of developing country epidemiologists can complement this 
surveillance development.
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In its Pathway to Product Safety the U.S. Food and Drug Adminis-
tration (FDA) emphasizes the importance of operating as a “truly global 
agency fully prepared for a regulatory environment in which product safety 
and quality know no borders” (FDA, 2011b, p. 3). To this end, the agency 
must bridge the many gaps within regulatory systems abroad. In this chap-
ter, the committee recommends actions the FDA and other U.S. government 
agencies can take to increase the efficiency of their own operations while 
improving the systems of their counterpart agencies abroad.

USING RISK AS A GUIDING PRINCIPLE

Chapter 4 describes the committee’s strategy in forming its recom-
mendations and emphasizes that the FDA should let risk guide its efforts 
to build food and medical product regulatory systems abroad. In keeping 
with its focus on risk, the committee recommends that the FDA divide its 
limited resources according to risk. An understanding of risk will allow the 
FDA to choose what problems are its highest priorities. 

There are tradeoffs implicit in all decision making. Especially in capacity 
building, managers need to choose between different risks affecting differ-
ent populations. When working across many countries, choosing to work 
with one population means less attention for others. Through the use of an 
enterprise risk management framework, the FDA can determine which risks 
are the most serious and have an objective way to rank its priorities. 

6

Domestic Action
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Recommendation 6-1: FDA should use enterprise risk management1 to 
inform its inspection, training, regulatory cooperation, and surveillance 
efforts. Enterprise risk management should apply to the agency’s entire 
operation, and it should incorporate a number of set criteria such as 
country of manufacture or production, volume and type of product, 
facility inspection history, and trends or data shared from other regula-
tory authorities.

The FDA’s implementation of an enterprise risk management system 
will be the best measure of this recommendation. The FDA’s allocation of 
resources in a way that reflects decisions grounded in enterprise risk man-
agement will also be a measure of this recommendation. The FDA will also 
have to select which statistics best measure the impact of its inspections, 
trainings, and surveillance efforts. Choosing which metrics to monitor most 
closely will be part of the assessment. The timetable on which the FDA col-
lects these data is up to the agency’s management, but it should be frequent, 
perhaps every quarter, but at least every 6 months. 

Should the results of an enterprise risk management analysis suggest 
full reorganization of the FDA, such a process would take time. In order to 
work toward this change promptly, the FDA needs to conduct enterprise-
wide risk assessment, analysis, and evaluation. If its results suggest an 
inefficient or unscientific allocation of resources in the agency’s current 
operations, as one expects they will, then the FDA will need, at that time, 
to lobby Congress for permission to revise its operations. 

The agency has more freedom in running its capacity building pro-
grams. Therefore, an enterprise risk management assessment, analysis, and 
evaluation can be used to reorganize international programs in the next 3 
to 5 years. 

Enterprise-wide Risk Management 

Multinational food and medical product companies have been using 
enterprise risk management for some time (see Box 6-1). Even the most 
profitable business cannot afford to monitor every transaction on its supply 
chain with the same diligence. Instead, multinational companies develop a 
hierarchy of risk and devote resources to the highest risks in the hierarchy. 
These companies may have a broader data set to inform their estimates 
than the FDA would have. Nevertheless, the FDA has to work with the 

1  Enterprise risk management is a discipline by which an organization “assesses, controls, 
exploits, finances, and monitors risks from all sources for the purpose of increasing the 
organization’s short- and long-term value to its stakeholders” (Casualty Actuarial Society-
Enterprise Risk Management Committee, 2003, p.8). 
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BOX 6-1 
Enterprise Risk Management

	 Risk is the potential any action or inaction has to result in an undesir
able outcome. The concept of enterprise risk management comes from 
the financial services industry, but has been adapted for use in a variety 
of businesses, as well as in running governments and universities. The 
Committee of Sponsoring Organizations of the Treadway Commission 
defined enterprise risk management as “a process, effected by an entity’s 
board of directors, management and other personnel, applied in strategy 
setting and across the enterprise, designed to identify potential events 
that may affect the entity, and manage risk to be within its risk appetite, 
to provide reasonable assurance regarding the achievement of entity 
objectives” (COSO, 2004, p. 2). 
	 The principles of enterprise risk management allow any type of 
organization to assess areas where it has exposure to harm and evaluate 
the extent of the danger. Assessing mitigation strategies is an important 
part of enterprise risk management, as is financial and administrative 
planning against the organization’s risk profile. The advantage of an 
enterprise-wide risk management assessment (as opposed to a func-
tional or discipline-based assessment) is that the organization’s man-
agement gains a framework that presents the connected relationships 
between decisions and then allows it to integrate their responses to 
multiple threats (COSO, 2004). The use of enterprise risk management 
can guide staffing and training decisions. Over time, the use of enterprise 
risk management can help the organization transition from a culture of 
responding to crises when they happen to predicting and preventing 
them (Protiviti Inc., 2006).

data available. Over time the agency may develop data sharing relationships 
with its counterpart agencies abroad. The FDA may also want to collabo-
rate to develop its own risk assessment tool.

A number of organizations have supported a risk-based approach to 
food and medical product regulatory strategy. The Pew Health Group 
encouraged using risk to guide inspections (Pew Health Group, 2011), as 
have industry spokespeople (Vijay, 2011). The committee’s recommenda-
tion is also consistent with the 2010 Institute of Medicine report Enhancing 
Food Safety that argued for consistency in applying a risk-based food safety 
system (IOM, 2010). 

In understanding the committee’s emphasis on enterprise risk manage-
ment it is important to consider that this is a way to manage the agency’s 
enterprise. That is to say, a way to manage everything the agency does. 
Enterprise risk management is a strategic perspective to set priorities for the 
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agency, not a tactical perspective applied to any subfunction of the enter-
prise, such as food safety or medical device safety. Many of the systematic 
steps in risk management at the enterprise level and at the subordinate 
levels can be described in similar terms. At the level of the organization’s 
leadership, concerns over specific product lines or countries need to be 
reconciled with the entire risk and opportunity profile the FDA needs to 
address. Food, drug, vaccine, and medical device safety must be reconciled 
with each other and with other FDA responsibilities. Enterprise risk man-
agement can reconcile an array of risks at the agency level. The goal is for 
the FDA to optimally balance its limited resources with the full array of 
risks the agency needs to control. 

This committee recommends an enterprise-wide risk assessment be used 
to inform the FDA’s capacity building projects and all its routine work. An 
enterprise-wide assessment will help the FDA allocate its staffing, trainings, 
and operations to the highest risk, highest priority activities, not just the 
inspections. The FDA has, for some time, been working to base inspections 
on a risk assessment paradigm. In 2007 the FDA was already using a risk-
based process to rank foreign manufactures according to the urgency of the 
need for inspection (GAO, 2007). In a speech to the Partnership for Safe 
Medicines, the FDA commissioner explained that the agency has systemati-
cally ranked more than 1,000 active pharmaceutical ingredients according 
to respective risk of economically motivated adulteration (Hamburg, 2010). 
Clearly, the FDA has a strong foundation on which to build its enterprise 
risk management system. Its use of risk to guide foreign inspections is 
exemplary. The challenge to the agency now is to persuade others that it 
can better protect consumers if it allocates more of its resources, not just 
inspections, based on modern risk management. 

The use of enterprise risk management will be especially valuable 
to the FDA given the poor economy and fiscal austerity. The agency has 
been underfunded for years. The fiscal year 2010 budget was relatively 
generous to the FDA. This, combined with modest increases in fiscal years 
2008 and 2009, brought the agency’s budget back to 1994 levels (see 
Figure 6-1) (McCain, 2011). At the same time, the agency’s responsibilities 
have increased dramatically. The increasing number of foreign food facility 
inspections demanded by the Food Safety Modernization Act (about 19,200 
by 2016) cannot be reasonably managed by an agency that, according to 
a 2007 GAO report, operates on about one-seventh of its required budget 
(GAO, 2007; McCain, 2011). The committee believes that enterprise risk 
management will help the FDA triage its funding, which, especially during 
the 2012 election cycle, will likely be “hijacked and delayed by political 
maneuvering” (Semeniuk, 2011). 
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FIGURE 6-1
Full-time equivalents supported by congressional appropriations, from fiscal year 1994 
to fiscal year 2010.

SOURCE: McCain, 2011.

Implementing Enterprise Risk Management at the FDA

The committee recognizes that implementing an enterprise-wide risk 
management program is challenging for any large organization. Fortu-
nately, the International Organization of Standardization and other enter-
prise risk management experts publish guidance on implementing enterprise 
risk management strategies (COSO, 2004; ISO, 2009; Protiviti Inc., 2006). 

These sources all emphasize that the risk management framework is 
different for every organization. The committee agrees; this report does not 
dictate what the FDA’s strategy will be. Such a level of prescription would 
be inappropriate and impossible: it would require analysis of the agency’s 
internal data and consideration of internal contextual factors of which 
expert committees have no knowledge. Instead of dictating the agency’s 
plan, the committee recommends that the FDA undertake an enterprise-
wide risk assessment in keeping with its objectives and the Department of 
Health and Human Services’ (HHS’) goals as explained in its Global Health 
Strategy (HHS, 2011). The Global Health Strategy provides a framework 
in which to evaluate all of the FDA’s activities and consider their risks. The 
department’s goals are protecting the health of Americans through global 
health action; advancing American interests in diplomacy, development, 
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and security through global health action; and leading in science, policy, 
and programs that advance global health (HHS, 2011). The FDA’s enter-
prise risk assessment will need to consider these goals and identify where 
the biggest risks are in relation to meeting them. 

The FDA’s risk management framework will define the processes, staff-
ing, timelines, and budgeting needed to manage its risks. First, the FDA 
will undertake a thorough risk assessment. This will include identifying 
the risks it faces and evaluating its response options. In this phase the FDA 
will need to define how risks will be measured and when, and also how it 
will determine the level of the risks identified (ISO, 2009). Input from all 
stakeholders will be important to this process, especially as the FDA tries to 
determine if there are likely combinations of risk (ISO, 2009). The frame-
work will mandate the schedule on which the FDA revisits its priorities to 
keep pace with changing risks. 

The next step will be a risk analysis that accounts for the sources and 
causes of risk as well as their consequences and likelihood of reoccurring. 
The risk analysis step may include analyzing internal data and running 
simulations of different crises. The last step is risk evaluation, which ana-
lyzes the identified risks against pre-determined criteria to guide decisions. 
In risk evaluation, the FDA will consider the costs, effort, and benefits of 
all actions. A well-executed risk evaluation will provide the FDA’s leaders 
with the information they need to develop their capacity building priorities. 

Implementation in the Short-Term Should Focus on FDA Activities 
Outside the United States

There are many restrictions on the FDA’s authority to allocate its 
resources domestically. Therefore, especially in the next 3 to 5 years, the 
committee sees promise in using enterprise-wide risk management to orga-
nize the FDA’s foreign operations. 

Enterprise risk management depends on ongoing assessment of current 
and potential future risks. The FDA can use its data and, when confidential-
ity agreements allow, reliable data from its counterpart agencies abroad to 
inform its understanding of product risks. These risks are always changing; 
the product lines and suppliers considered highest risk a decade ago are dif-
ferent from those that are highest risk today. The FDA is best positioned to 
know which countries are increasing their exports to the United States. It 
should better define which countries are increasing their high-risk exports 
or which product lines are increasing in risk. Once it has identified these 
trends, it can allocate its resources accordingly. The FDA should also target 
its capacity building efforts to the countries and regions that export the 
highest risk products. The committee recommends that the FDA focus its 
resources on high-risk suppliers abroad for the next 3 to 5 years. 
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Enterprise risk management assessments should inform the FDA’s deci-
sions on where to put its overseas staff, which overseas offices to scale up, 
and the best use of its overseas staff’s time. The FDA should devote the 
most energy to training people in countries that are exporting high-risk 
products. For example, holding workshops on food safety for regulators 
in the Middle East and North Africa, as the FDA did in 2010, does not 
appear to be a decision grounded in risk management (FDA, 2011a). Arab 
countries export little food to the United States or anywhere else; they 
are net food importers (World Bank, 2009). The implementation of a risk 
management system to all FDA work might better empower the staff of 
the Office of Technical Cooperation and Capacity Building to choose more 
useful topics and audiences for capacity building programs. 

Implementation in the Longer-Term Should Be FDA Activities in  
Both Domestic and International Markets

The results of these assessments should also inform the FDA’s inspec-
tions in the United States. There are some firms in the United States that 
have never failed inspection, yet Congress demands that the FDA revisit the 
sites every 2 years. The FDA is surely better aware than anyone that this 
is not an efficient use of its inspectors’ time, yet it is bound by dated laws. 
An enterprise risk management system would allow the FDA to reallocate 
its resources to give more attention to inspections abroad. 

The committee recognizes that the FDA will need to work with Con-
gress to change the laws governing it if it is to fully revise its domestic 
work based on risk. It is important to remember that the existing laws were 
designed for a time when most foods and medical products were produced 
domestically. Nowadays, much of the food and pharmaceutical supply 
comes from abroad. This shift demands a complementary shift in the al-
location of fixed resources to ensure product safety. 

The Food Safety Modernization Act requires the FDA to inspect at 
least 600 foreign facilities in 2011 and double those inspections every year 
until 2016.2 The FDA will struggle to meet these requirements, especially 
if Congress does not increase its funding (Stewart and Gostin, 2011). If 
the agency were able to reallocate its domestic staffing, then it could give 
more attention to needs overseas. This does not mean that the FDA should 
neglect inspection and product safety responsibilities in the United States. 
The Salmonella-tainted egg crisis of 2010 and persistent quality control 
problems at Johnson & Johnson are a reminder that American companies 
can also prove to be high risk (Kavilanz, 2010; Silverman, 2011; Un oeuf 
is enough, 2010). 

2  21 USC 350(j)(a)(2)(D). 
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USING INFORMATION TECHNOLOGY

The committee’s recommendation of a modern systemic risk manage-
ment system depends on upgrades to the FDA’s information technology 
system. A series of recent Government Accountability Office (GAO) re-
ports have highlighted inaccuracies in the FDA’s foreign supplier database 
and problems with its data management system (GAO, 2008, 2010a, b, 
2011). The FDA science review committee recommended in 2007 that the 
agency “enhance the program to monitor performance metrics and put 
the appropriate [information technology] infrastructure in place to track 
the evolution of those metrics” (FDA, 2007, p. 42). The committee sees 
efficient use of modern information technology as indispensible to a risk-
based regulatory system. The proper use of such a system could improve 
cooperation and communication among regulatory agencies. Information 
technology holds great promise to enhance surveillance. The results drawn 
from reliable data management systems will give the public and legislators 
a better understanding of product safety threats. 

Recommendation 6-2: FDA should develop an information and infor-
matics strategy that will allow it to do risk-based analysis, monitor 
performance metrics, and move toward paperless systems. In the next 
3 to 5 years, the FDA should propose, in all its international harmoni-
zation activities, a standardized vocabulary, a minimum data set to be 
collected, and the frequency of data collection. 

This recommendation can be measured when the FDA releases a stan-
dardized vocabulary for data collection, a codebook of the minimum data 
required from all points on the supply chain, and a timetable explaining 
how often these data should be collected. 

As with the implementation of enterprise risk management, there are 
aspects of this recommendation that will take a decade to execute. A full 
overhaul of the FDA informatics and information strategy will take at 
least 10 years. However, in the next 3 to 5 years, the FDA can work out 
a standardized vocabulary and data collection protocols to propose for 
international use. 

Information and Informatics Strategies

For the purposes of this report, information strategies are ways to 
ensure that all data about food and medical products are accurately col-
lected, well annotated, recorded in permanent electronic media, and securely 
shared with authorized personnel for better information management. The 
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committee uses the term informatics strategies to describe how the data 
are cleaned of errors, transformed to proper formats, analyzed, and shared 
promptly with regulatory agents for better decision making. 

Modern information management uses networked computing infra-
structure across national borders. Information management lays the foun-
dation for computer-assisted automated information extraction. Without 
such data, risk modeling would be impossible. The strategy outlined in 
this report also emphasizes the need to share information across inter-
national borders. The committee feels that the FDA should promote the 
development of secure and open protocols for electronic data capture, 
computerized data management, electronic data sharing, and decentral-
ized data exchange. It is suitable that the FDA provide leadership in this 
international endeavor. 

A good architecture for storing, collecting, and exchanging information 
is key to reliable, modern food and medical product regulation, although 
the importance of such a system, especially in developing countries, is not 
always obvious. A regulatory agency has to access data and information 
about drug registration, facility inspections, and surveillance from dispa-
rate data sources and in varying formats on an ongoing basis. In develop-
ing countries much of these data is still stored as paper documents. This 
severely decreases the productivity of the already thinly staffed regulatory 
agencies. A functional informatics system thus has the ability to enhance the 
productivity of regulatory agencies in developing countries. Well-defined 
data architectures and topologies can allow the multiple agencies regulat-
ing food and medical products to coordinate their work and reduce redun-
dancy. In addition to sharing across different agencies within a country, 
common data architectures and good systems for information sharing can 
also facilitate better international harmonization. For example, the use of a 
reliable information system can allow the FDA to share inspection reports 
with its counterpart agencies in developing countries and vice versa. 

Collecting data in common formats can also lay the groundwork for 
developing tools that will make regulatory agencies more productive. 
Pharmacovigilance and postmarket surveillance are two areas that could 
greatly improve with informatics tools that allow for simpler data collection 
and analysis. The path to having modern informatics tools in developing 
country regulatory agencies depends on the FDA leading in defining com-
mon standards, which will enable data collection, sharing, and (at some 
time in the more distant future) advanced decision support. The committee 
believes that moderate investments in informatics and information technol-
ogy will yield significant long-term benefits in the quality of food and drug 
regulation. 
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Challenges in Implementation

The committee recognizes that implementing an information and in-
formatics strategy will be difficult, especially in developing countries. First 
of all, the data sharing that it recommends requires collecting information 
from many sources at different agencies. For example, border rejection 
data, public safety breakout events, regulated product safety recall records, 
assessment reports of export and import companies, and product ingredi-
ent tracking information all need to be collected and linked. There is also 
room for misunderstanding when many people are responsible for data 
collection. Field staff may have different interpretations of questions that 
can lead to inconsistencies in the data. Attempts to work with the European 
Union (EU) border rejection data, described in Appendix G, made it clear 
that worker inconsistency is a threat to data quality. Additionally, all large 
data analysis projects must deal with missing data and attempt to control 
for human error as much as possible. 

International survey and data collection experts in academia have ex-
pertise in standardizing data collection across many different languages. 
Standardizing questions and response categories are challenging, but not 
impossible, especially for people who have worked on similar problems 
before. Programmers can easily adapt decision-making algorithms to tablet 
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computers and mobile phones, tools that would be accessible to field staff. 
Using such an algorithm, even minimally educated staff could be trained to 
collect and transmit standard data. 

The FDA’s informatics strategy should aim to produce reports that will 
be compatible with reports produced by its counterpart agencies abroad. 
As Chapter 2 explains, the committee sees collaboration with the FDA’s 
counterpart agencies abroad as fundamental to ensuring product safety. In 
a report on drug safety the GAO also encouraged such collaborations. The 
FDA should ensure that its information strategy uses the same measurement 
conventions or has an accurate way to adjust for different conventions. 

Most of all, the FDA’s information and informatics strategy will need to 
protect confidential information. The committee understands that willing-
ness to share data may be minimal at first, especially in developing countries 
with a history of deficits in this area. De-identified or aggregated data can 
still be useful, however. 

Models for Implementation 

The biomedical research and financial services industries use modern 
information sharing, and the FDA might do well to study lessons learned 
from these sectors. All of them define a minimal set of XML-based files for 
information sharing. The data elements, semantics, and structure of such 
data sharing reports can be jointly determined in international standard 
setting committees. These committees would do well to draw on expertise 
at the World Wide Web Consortium and the Institute of Electrical and Elec-
tronics Engineers. Participating countries should agree to minimal data re-
porting elements. Experts need to identify the key minimal data set that will 
allow for the best communication among regulators and the best product 
safety assurances. Information management tools such as Protégé are based 
on ontologies, explicit definitions categories, and sub-categories of informa-
tion and the relationships between them (Noy and Mcguinness, 2000). The 
use of Protégé and systems like it promotes a common understanding of 
the concepts and data being captured among different organizations. Over 
time, a shared ontology can facilitate adherence to basic standards and 
improve standards (Pisanelli et al., 1999).

The committee proposes that the FDA encourage its counterparts in 
developed countries to develop similar information sharing and informatics 
strategies. Ideally, all agencies can agree on standardized data collection and 
information sharing practices from the start. Eventually, developed coun-
try regulatory authorities can expand the system to include developing 
country regulatory authorities (GAO, 2011). The FDA should demonstrate 
how information and informatics strategies can improve its logistics and 
risk management in both domestic and export markets. 
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The FDA has made a good start at modernizing its informatics strategy 
by implementing the PREDICT system, a dynamic, integrated, risk-based 
evaluation method. The FDA uses PREDICT to target its inspections. The 
system aims to expedite entry of products that meet American market 
standards while vigilantly screening products likely to be adulterated or 
misbranded (FDA, 2011c).

The PREDICT system uses web-based technology to prevent dangerous 
products from passing through customs. At the port, inspectors check each 
product for a code that links to an FDA database on the product manu-
facturer, country of origin, history of recalls, and import alerts. Inspectors 
scrutinize the products that the system flags as possible threats. This makes 
the most of a limited number of inspectors. PREDICT uses automated data 
mining and pattern recognition algorithms to identify patterns that humans 
would miss, such as ratings of inherent product risk, results of field exams, 
and analyses from facility inspections (FDA, 2011c). This committee be-
lieves systems like PREDICT are a step in the right direction. Collecting 
data from more sources and using a standard data format would improve 
PREDICT and allow inspectors to cross-reference disparate databases. 

BRIDGING TRAINING GAPS AT HOME AND ABROAD

Training deficits are at the root of many product safety problems in 
emerging economies. Chapter 3 describes the consequences of poor training 
in some detail. The committee sees training regulators abroad as an invalu-
able piece of the strategy to build capacity for food and medical product 
regulation in emerging economies. 

Recommendation 6-3: The FDA should facilitate training for regula-
tors in developing countries. The purpose is workforce training and 
professional development through an ongoing, standing regulatory sci-
ence and policy curriculum. In the next 3 to 5 years, the FDA should 
broaden the scope of FDA University to educate FDA staffers on inter
national compliance with its regulations. In the long term, the FDA 
should consider the options the committee puts forth in this chapter. 

The first measure of this recommendation is revisions to the curriculum 
at the FDA staff college and the creation of an international curriculum. The 
number of countries participating in the international trainings, the number 
of people trained, and the number of people passing certification tests will 
also be useful indicators. A more capable workforce and a credentialing 
system can help improve morale at regulatory agencies. Therefore, the per-
centage of staff staying in government service after 3 years, 5 years, etc., will 
be long-term indicators of the trainings’ success. 
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The training that the committee recommends should take three forms: 
the training of regulators from abroad, the training of trainers, and the 
training of FDA staff. The following justification explains these options in 
more detail. 

As with the earlier recommendations in this chapter, some aspects of 
this recommendation will take 10 years to achieve. The committee under-
stands that training regulators at an international regulatory college and de-
veloping an apprenticeship program akin to the Centers for Disease Control 
and Prevention’s (CDC’s) Epidemic Intelligence Service (EIS) program will 
take about a decade. However, revising the FDA staff college curriculum for 
a more international focus should happen in the next 3 to 5 years.

Training of FDA Staff

First of all, the committee recommends that the FDA staff college 
include more emphasis on the application of FDA regulations abroad. Do-
mestic FDA staffers should be more aware of international compliance with 
their regulations and the challenges of adherence to standards, enforcement, 
and quality assurance in developing countries. Learning about international 
compliance with the FDA’s regulations would also guarantee the same kind 
of international focus in the training for American regulators that the com-
mittee recommends for those in low- and middle-income countries. 

FDA also faces challenges in employing scientists who speak foreign 
languages. The committee recommends that FDA consider incentive pro-
grams to encourage learning foreign languages among its technical staff or 
hire scientists already fluent in foreign languages. 

More importantly, the FDA needs to encourage an institutional shift 
whereby taking an overseas posting for 2 to 5 years is not seen as a way 
to de-rail a career. The committee believes that the FDA should reward 
personnel who complete foreign rotations. The FDA could consider an ad-
vancement system used at the United Nations Children’s Fund, for example, 
whereby serving on a field mission accelerates an employee’s promotions. 

The FDA could revise the curriculum at its staff college in the next 3 to 
5 years. Changing the institutional culture to reward service in foreign offices 
will take much longer, probably about a decade. Nevertheless, the committee 
believes that with an attitudinal shift from senior leadership, the effects of the 
FDA’s new global outlook could begin to be realized in 5 years. 

Training Foreign Regulators

The committee sees some training gaps as particularly problematic. 
First, regulators abroad are desperate for better training in risk assessment. 
As Chapter 4 explains, meeting this need is in the best interest of the FDA 
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as much as it is to the benefit of its counterparts abroad. A full curriculum 
in risk assessment can include training in risk management and risk com-
munication. Mid-career professionals may also be rusty on the mathematics 
and basic science that underlie risk assessment or food hygiene. There is 
also a need for training in laboratory science and protocols, probabilities, 
and other fundamentals. The committee also sees, for example, a need 
for general training in food safety concepts and procedures, the training 
that would qualify a food safety inspector. Regulators in all sectors need a 
formal credentialing system that complements a clear career progression at 
their agencies. Respected credentialing could also do much to improve the 
professionalism and esprit de corps of the regulatory workforce. 

In-service training is core to staffing a modern regulatory agency, and 
the committee sees the FDA’s staff college as a gold-standard training 
institution in the emerging field of regulatory science and policy. The com-
mittee also recognizes that an international fixed curriculum of regulatory 
procedures and regulatory science cannot and should not be the purview 
of the FDA or any one country’s regulatory authority. The FDA, like its 
counterpart agencies around the world, is charged with protecting health 
and product safety among its country’s citizens. Regulatory agencies are not 
primarily training or international development agencies. The committee 
is also sensitive to the fact that the FDA’s mandate already far exceeds its 
modest budget. The Food Safety Modernization Act of 2011 and the road 
map outlined in the agency’s Pathway to Global Product Safety and Quality 
will also require expensive changes to the status quo (FDA, 2011b). 

There was consensus from all the foreign guests at the study meetings 
that having the FDA lead an international training institution would not be 
wise anyway. Perceptions of imperialism, political tensions, and the Cold 
War era’s lingering resentments could sabotage the U.S. government’s best 
intentions to train on regulatory science. This is why the committee believes 
that the FDA should use its diplomatic staff abroad and its gravity in inter-
national forums to facilitate training for foreign regulators, not necessarily 
to host it, and to expand the concept of the regulatory staff college to an 
international forum. The FDA would also do well to work with existing 
training networks such as the Asia Pacific Economic Cooperation Partner-
ship Training Institute Network (APEC PTIN) to expand its trainings and 
make them standing.

Models for Training

A hodge-podge of inconsistent donor trainings is part of the problem, 
after all. The development banks, the World Health Organization (WHO) 
and the Food and Agriculture Organization of the United Nations, donor 
organizations, and nongovernmental organizations (NGOs) are all willing 
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to host the occasional training on rational drug use or post-harvest storage. 
These trainings are a useful service, but, as Chapter 3 explains, developing 
country regulators cannot rely on these trainings or plan their professional 
development around them. Sometimes the European Medicines Agency or 
the FDA hosts one-time trainings on good manufacturing practices or good 
clinical practices, but they do not revisit the same topic again on any sched-
ule; their budgets and mandates do not allow them to do so. The training 
institution needed is one that offers a predictable, standing curriculum. 
This would also help ensure that training meets the proper audience. As 
mentioned in Chapter 3, the participants in donor trainings are too often 
senior staff who are close to retirement. This is understandable as long as 
trainings are seen as a diversion and a chance to collect per diem payments. 
It would be difficult to maintain such misconceptions about a formal college 
where students work through a credentialing program. 

A Standing Regulatory Science College

The committee recommends that the FDA use its authority to facili-
tate the creation of a standing international regulatory science college. Ide-
ally, the costs of this college will be shared among many donor countries, 
foundations, and development banks. The center would not necessarily 
have to be a brick-and-mortar college, although that is a possibility, but it 
should rely on adjunct faculty to teach a standing, predictable curriculum 
of regulatory science. Students should complete credentialing examinations 
and earn universally accepted certifications in regulatory science. 

Training of Trainers

It will take more than a decade to implement the type of college the 
committee envisions. However, in the next 3 to 5 years the FDA can fa-
cilitate the training of trainers. Training trainers is both cost-effective and 
conducive to building a technical infrastructure in developing countries. 
Trainers can learn the regulatory science material in English or Spanish or 
another major world language, but return to their home countries and train 
others in local languages. 

The committee recommends that the FDA partner with existing train-
ing networks for training of trainers. The APEC PTIN would be an excel-
lent organization for the FDA to work with on training trainers, as would 
the U.S. Agency for International Development (USAID). Trainings in the 
United States offer students from emerging economies a chance to observe 
the practices of a robust regulatory system at close range. The committee 
believes that information on the regulatory requirements of the American 
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regulatory system and other stringent regulatory authorities will be an im-
portant piece of the curriculum in all trainings.

Another advantage of training trainers through existing networks is 
that the training remains relevant and avoids the pitfalls described in Chap-
ter 3 of introducing scientists to equipment and protocols that they will 
never have access to at home. 

An Apprenticeship Program

Another different, but complementary, approach would be establishing 
a training pilot project based on the Epidemic Intelligence Service at the 
U.S. Centers for Disease Control and Prevention (Bollyky, 2010). The pilot 
project could put mid-career FDA officials into developing country national 
regulatory authorities or the WHO on 1- or 2-year rotations. In these rota-
tions the FDA staff would work closely with their counterparts in foreign 
agencies to identify product safety problems before they affect consumers. 

The FDA should consider basing this training program off the Field 
Epidemiology Training Program (FETP), another international capacity 
building program inspired by the EIS program. The first program was in 
Canada in 1975 (PHAC, 2010), and USAID funded expansion to Thailand 
in 1980 (CDC, 2010). A Central American FETP started in 2000 as part 
of the Hurricanes Mitch and Georges Reconstruction with funding from 
USAID and input from the American Association of Public Health Labo-
ratories, the Pan American Health Organization, and ministries of health 
throughout Central American and the Caribbean (López and Cáceres, 
2008). Initially the CDC ran the program as a 2-year master’s degree-ac-
credited, in-service training for epidemiologists, but eventually the program 
expanded to include credentialing at the basic and intermediate levels as 
well (López and Cáceres, 2008). At each level, the training emphasizes field 
work over classroom work and relies on mentors to train students in an 
apprentice-like method (López and Cáceres, 2008). In the beginning of the 
program, CDC staff were the mentors and the University of North Carolina 
designed much of the curriculum (Figure 6-2). Over time, Central American 
and Caribbean universities have taken over the classroom training. Gradu-
ates of this program have gone on to reorganize their countries’ national 
epidemiology offices (López and Cáceres, 2008). 

The committee recommends that the FDA study the Field Epidemiology 
Training Program and use it as a model for training foreign food and medi-
cal product regulators. The program should begin with a 1-month intensive 
training program for FDA regulators in regulatory science, the role of inter-
national institutions in supporting food and drug safety regulation, and the 
role of food and drug safety in global health, international trade, and de-
velopment. This training program should be followed by field deployment. 
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FIGURE 6-2
Conceptual model of the pyramid training approach used in the FETP.

SOURCE: López and Cáceres, 2008.

The focus of the program, as in the Field Epidemiology Training Program, 
should be learning by doing and public service. The alumni of the program 
could form the foundation of a more globally oriented FDA. If successful, 
this program could expand to include mid-career professionals from foreign 
regulatory authorities. Program alumni could eventually establish a global 
training program as in the EIS alumni program model (Pendergrast, 2010).

The committee realizes that the FDA and other regulatory agencies 
may be reluctant to allow foreign nationals to work in their agencies even 
on a brief rotation. There is precedent, however, for such international 
collaborations. The U.S. military routinely trains foreign officers at their 
staff colleges, for example. The Joint Forces Staff College in Norfolk has 
trained 171 officers from 46 countries (Joint Forces Staff College, 2011). 
The Army’s Command and General Staff College recently inducted four of 
its foreign graduates into the school’s hall of fame (Foreign officers chosen 
for hall of fame, 2011). Foreign students are active at the War College in 
Carlisle and the Industrial College of the Armed Forces in Washington, 
DC. Holding seats for foreign students in its staff colleges benefits the U.S. 
military as much as it does the foreign officers they train. These schools 
enroll officers from countries where the military controls the government 
and expose them to a system in which civilians control the military. 
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A Role for Academic Partnerships

Because of its limited budget, the FDA should also partner with aca-
demic programs that train foreign regulators. The University of Maryland’s 
Joint Institute for Food Safety and Applied Nutrition has experience train-
ing regulators from abroad. Its U.S.-China SPS Leadership Development 
Program is an example of an excellent training program. The U.S. De-
partment of Agriculture (USDA), FDA, CDC, Environmental Protection 
Agency, HHS, and the Executive Office of the President all participated in 
the program; the U.S. Meat Export Federation and the USA Poultry and 
Egg Export Council funded it (Final agenda: 2007 U.S.-China SPS leader-
ship development program, 2007). This program was a 2-month immersion 
for Chinese regulators exposing them to how the American system works, 
how Congress passes laws, how the different agencies involved in regula-
tion work together, and how the American government works with industry 
and academia (Final agenda: 2007 U.S.-China SPS leadership development 
program, 2007). 

Another noteworthy training program is Purdue University and 
Kilimanjaro School of Pharmacy’s Sustainable Medicine Program in 
Tanzania. The program trains manufacturing scientists in an effort to alle
viate Tanzania’s dependence on other countries for lifesaving medicines, 
especially drugs for pediatric HIV, malaria, tuberculosis, and parasitic 
disease. Students are trained in good manufacturing practices and phar-
maceutical science at the program’s laboratory and factory. The labora-
tory, operated by Howard University and Purdue University graduate 
students, allows trainees to receive hands-on experience in pharmaceuti-
cal good manufacturing practices. With German government funds, the 
program is building a pharmaceutical factory that will meet international 
manufacturing standards, only the second such facility in sub-Saharan 
Africa (Purdue University, 2011, 2012). This program and the University 
of Maryland’s U.S.-China SPS Leadership Development Program are ex-
emplary programs, and ones that the FDA and other government agencies 
should consider as models. 

Involvement of Industry and Academia

In developed countries, product safety depends on the regulatory 
authority, industry, and academia. In the weakest developing country regu-
latory systems, the regulatory authority works in isolation. It has no means 
to communicate with regulated industry and no input from academia. Es-
pecially in India and China, academics maintain a distance from both gov-
ernment service and private-sector consulting. An international regulatory 
science college would enlist academic and industry experts from around 
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the world to contribute. This could help drive an attitudinal change long 
overdue in low- and middle-income countries. 

Industry and academia are indispensible to food and medical prod-
uct safety. Government regulators in many parts of the world need to 
acknowledge the expertise of their colleagues in other sectors. Similarly, 
non-governmental stakeholders should be willing to contribute their ex-
pertise to training. Especially among academics in developing countries, 
there needs to be a cultural shift to encourage occasional consulting for 
private-sector firms, product research, or time spent in government service. 
Teaching through an international regulatory science college would provide 
many academics with a venue to serve. The college would expose faculty 
and students alike to a variety of different ideas and would allow everyone 
to see the roles academia and industry play in robust regulatory systems. 
Academics would come to see this service not as a departure from the aca-
demic career track, but as a necessary building of professional creditability.

Encouraging a collaborative yet independent relationship between 
industry and academia can also advance the economies of low- and 
middle-income countries. Research and development into new technologies 
is missing even in emerging manufacturing powerhouses. A robust research 
sector can create the new technologies that fuel economic development, 
and industry funding of research can lead to better facilities at universities 
(Jones-Evans et al., 1999).

LEADERSHIP IN ADOPTING STANDARDS

There are many ways to build a stronger workforce in developing 
countries. The committee sees value in a training and credentialing system, 
but training is not the only answer. As Chapter 3 describes, regulators and 
industry staff in developing countries often fail to observe international 
safety standards. Sometimes the regulatory authority would welcome better 
adherence to standards, but the overall political will for such changes is 
tepid. The FDA has the scientific expertise and the international authority 
to solve these problems, leading by example in the development and adop-
tion of international standards. 

Recommendation 6-4: U.S. policy makers should integrate food and 
medical product safety objectives into their international economic 
development, trade, harmonization, and public health work. To this 
end, the FDA should lead in the development and adoption of interna-
tional and harmonized standards for food and medical products.

This recommendation can be measured by how many international 
standards the U.S. adopts. Another measure will be the technical assistance 
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programs that the FDA and other agencies offer to help low- and middle-
income countries adopt international standards.

The integration of trade, development, and health should be judged 
by the initiatives U.S. government agencies and intergovernmental institu-
tions launch to achieve food and drug regulatory objectives in developing 
countries. Another measure of the recommendation is the degree to which 
the FDA participates in and supports these initiatives. 

This recommendation has a long time horizon. In the next 3 to 5 years, 
the FDA can begin adopting harmonized international standards, but the 
full realization of integrating product safety into the larger U.S. interna-
tional policy agenda will take a decade. 

Using Trade as a Tool to Promote Product Safety

The United States alone cannot ensure the safety of food and medical 
products produced across the globe. The United States needs partners in 
this endeavor, including national regulators in emerging economies. The 
United States must use the broader global health and trade agenda to ad-
vance food and medical product safety. By supporting developing country 
exporters’ economic interests, the United States can gain their cooperation 
on food and drug safety. The consistent use of harmonized standards is in 
everyone’s best interest. 

Food and drug safety is a matter of domestic consumer protection, but 
it is also a tool for improving global health, trade facilitation, economic 
development, and poverty alleviation. Chapter 4 describes how these func-
tions reinforce each other. The sale of high-value agricultural products is a 
lifeline to many in the world’s poorest nations (IFAD, 2008). Manufactur-
ing jobs are a way out of poverty for millions, especially in Asia (Islam, 
2001). The emerging middle classes of Asia, Latin America, and Africa 
spend more on health care and nutritious foods than the poor do. Healthy 
workers are productive workers able to fuel their countries’ economic 
advancement. 

The United States should take advantage of the relationships between 
product safety, health, trade, and development. Many organizations are 
already working on international health; there are systems and funding 
infrastructure in place for health and development. The United States can 
work with the organizations already active and use their systems whenever 
possible. This approach is more practical than creating a new global food 
and medical product regulatory architecture. The agenda for these partner-
ships should be standard setting, information sharing, training for low- and 
middle-income countries, and improving regulatory cooperation. 

A good first step would be for U.S. policymakers to better integrate 
global food and medical product safety objectives into its own global 
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health, trade, and development policies. The mandate for that integration 
already exists. Since the passage of the Food and Drug Administration 
Modernization and Accountability Act of 1997, one of three mandates 
for the FDA is reducing regulatory burdens and advancing international 
harmonization.3 International and U.S. bilateral trade agreements are de-
signed to encourage the transparent adoption of international science-
based standards, to develop country capacity building, and to consider the 
development implications (i.e., the technical and economic feasibility) of 
standards and regulation.4,5,6 The 2009 U.S. Trade Policy Agenda indicated 
the intention to pursue product safety as a trade facilitation measure in 
trade talks (USTR, 2009). USAID has long supported drug quality assur-
ance programs (PSM, 2011), and the USDA’s Foreign Agricultural Service 
“links U.S. agriculture to the world to enhance export opportunities and 
global food security” (USDA, 2011). 

Food security and nutrition programs are important to the Obama 
administration (White House, 2012). The Feed the Future program invests 
in food security and agriculture to improve nutritional status and reduce 
poverty (Feed the Future, 2012). Through the Feed the Future activities, 
U.S. policy makers can promote food safety and incorporate it into their 
programs. USAID’s recent $12 million investment in aflatoxin reduction 
in Africa is a commendable example of applied nutrition and agriculture 
programming that promotes food safety (USAID, 2011). 

There is precedent for coordinated action as well. In May 2011, the 
FDA, in collaboration with the Office of the U.S. Trade Representative, 
signed a memorandum of understanding with the Asia Pacific Economic 
Cooperation’s food safety forum and the World Bank to collaborate on 
food safety training programs (USTR, 2011c). This project aims to enhance 
food safety and to facilitate trade throughout the Asia Pacific region (USTR, 
2011c). The FDA has also long worked with other U.S. agencies and the 
WHO on international drug safety (Carpenter, 2010). U.S. trade officials 
routinely collaborate with the Department of Labor and the Environmental 
Protection Agency to encourage the adoption of international environ-
mental and labor regulations through trade negotiations (USTR, 2011a, 

3  21 USC 393(b).
4  Agreement on the Application of Sanitary and Phytosanitary Measures, Apr. 15, 1994, 

Marrakesh Agreement Establishing the World Trade Organization, Annex 1B, THE LEGAL 
TEXTS: THE RESULTS OF THE URUGUAY ROUND OF MULTILATERAL TRADE 
NEGOTIATIONS 59 (1999), 1867 U.N.T.S. 493 (1994), art. 3, 5, 9.

5  Agreement on Technical Barriers to Trade, Apr. 15, 1994, Marrakesh Agreement 
Establishing the World Trade Organization, Annex 1B, THE LEGAL TEXTS: THE RESULTS 
OF THE URUGUAY ROUND OF MULTILATERAL TRADE NEGOTIATIONS 121 (1999), 
1868 U.N.T.S. 120 (1994), art. 2.4, 11.

6  19 USC 3802.
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2011b). Many of USAID’s greatest successes (oral rehydration therapy, 
smallpox eradication, and vaccination campaigns), have funded the infra-
structure needed to adapt existing technology and ensure its safe distribu-
tion in poor countries (Christenson, 2011; HaRP, 2011). 

An increasing number of international initiatives are seeking to better 
integrate trade, development, and regulatory objectives as well. The 
Organisation on Economic Co-operation and Development (OECD) and 
the World Bank have adopted the cause of regulatory reform, citing its 
benefits for trade and development, rule of law, and the achievement of 
societal objectives (IFC, 2006, 2011; OECD, 2002, 2005, 2011). The World 
Trade Organization (WTO) has increasingly recognized effective imple-
mentation of good regulatory practices as an important means of avoiding 
and minimizing unnecessary barriers of trade. The most recent triennial 
review of the WTO Technical Barriers to Trade (TBT) Committee has added 
regulatory policy coordination to its agenda and stressed the need for more 
coordination between national regulators, international standard setting 
bodies, and trade officials (WTO, 2009). Association of Southeast Asian 
Nations (ASEAN) countries have established a Consultative Committee on 
Standards and Quality (ACCSQ) and adopted a Framework Agreement 
on Mutual Recognition Arrangements in order to promote an ambitious 
agenda on regional cooperation on standards, technical regulations, and 
conformity assessment (Steger, 2011). Asia Pacific Economic Coopera-
tion (APEC) countries and OECD have launched a cooperative effort to 
integrate objectives on regulatory quality and market openness (APEC and 
OECD, 2005). 

But more needs to be done. International or harmonized standards 
and certification regimes provide predictability for exporters and inves-
tors. They also simplify compliance with product safety rules and permit 
economies of scale (Henson and Jaffee, 2008). Intergovernmental institu-
tions, such as Codex Alimentarius, can generate international risk-based 
standards for foods. These intergovernmental institutions are able to garner 
support better than bilateral negotiations or memoranda of understand-
ing. USAID, working with other bilateral donors and development banks, 
should help provide the resources and technical assistance that developing 
countries require to meaningfully participate in Codex and other interna-
tional standard setting organizations. 

FDA and U.S. trade officials, including, but not limited to, those at the 
U.S. Trade Representative (USTR), the Department of Treasury, and the 
USDA, should work in closer collaboration where U.S. trade and regula-
tory goals overlap. The committee acknowledges that trade and regulatory 
objectives will not always overlap, but the goal of better product safety will 
advance the cause of free trade. For example, complex production chains 
involving food and drug components from multiple suppliers and sourced 
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from different countries are difficult for the FDA to oversee, leading to 
redundant inspections and conformity assessments. The unbundled supply 
chain is a logistical and regulatory problem for the FDA; it is also a failure 
from the trade perspective because lack of cooperation hinders free trade. 
Promoting regulatory cooperation and convergence in this context can help 
advance both U.S. trade and regulatory objectives. 

U.S. bilateral and regional trade agreements can establish the structures 
and incentives necessary to develop and adopt common standards, policies, 
and assessment procedures for emerging or persistent food and drug regula-
tory challenges. The WTO SPS and Technical Barries to Trade (TBT) com-
mittees convene officials from 157 member countries to discuss regulations, 
standards, testing, and certification procedures in connection with food 
and drugs. The mandates of these committees include sharing information, 
promoting the adoption of international standards, and providing techni-
cal assistance to developing country members.7,8 These committees provide 
potentially useful venues for building consensus for common regulatory 
approaches on difficult food and drug safety challenges. 

The FDA should work harder to make the adoption of international 
food and drug safety standards a priority in the United States. The con-
sistent use of standards in the U.S. market could motivate trading part-
ners to do the same (Roberts and Josling, 2011). Even where the FDA 
cannot adopt an international food safety standard, it should work with 
other industrialized countries to streamline the means by which low- and 
middle-income countries can demonstrate conformity or comparability 
(Horton and Wright, 2008). The USTR should work with the FDA to use 
trade negotiations and forums such as the WTO TBT and SPS committees 
to promote the adoption of international, risk-based, commodity-specific 
performance standards for food and medical products.

EXPANDING ONE-UP, ONE-BACK TRACK AND TRACE

Counterterrorism requires that food companies be able to identify 
the immediate previous and immediate subsequent recipient of all the 
products in their supply chains (Gessner et al., 2007). This is called one-
up, one-back traceability. The committee recognizes that expanding the 

7  Agreement on the Application of Sanitary and Phytosanitary Measures, Apr. 15, 1994, 
Marrakesh Agreement Establishing the World Trade Organization, Annex 1B, THE LEGAL 
TEXTS: THE RESULTS OF THE URUGUAY ROUND OF MULTILATERAL TRADE 
NEGOTIATIONS 121 (1999), 1867 U.N.T.S. 493 (1994), art. 3, 5, 9.

8  Agreement on Technical Barriers to Trade, Apr. 15, 1994, Marrakesh Agreement 
Establishing the World Trade Organization, Annex 1B, THE LEGAL TEXTS: THE RESULTS 
OF THE URUGUAY ROUND OF MULTILATERAL TRADE NEGOTIATIONS 59 (1999), 
1868 U.N.T.S. 120 (1994), art. 5.4, 12.7-.8, 13.1.
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one-up, one-back requirements to medical products would be costly and 
complicated, but is nevertheless something the FDA needs to consider. Not 
only do one-up, one-back requirements protect American consumers, but 
they help producers abroad build stronger supply chains. 

Recommendation 6-5: FDA, which currently requires one-up, one-back 
track-and-trace requirements for food, should, in the next year, hold 
a multi-sector, international, public workshop on applying them to 
medicines, biologics, and (when appropriate) to devices.

This recommendation can be measured simply by observing whether or 
not the FDA holds a public consultation on expanding one-up, one-back. 
The proceedings of this consultation and all the stakeholder input will be 
useful to FDA and to foreign regulators and producers who struggle with 
traceability in their supply chains. The immediate goal of this recommenda-
tion is to articulate how the FDA can extend one-up, one-back traceability 
to medical products. For this recommendation, the committee values the 
process as much as the outcomes. It is not possible for the committee to 
foresee the outcomes of this meeting, but bringing together all stakeholders 
to discuss it will be a marked step in the right direction. While implement-
ing one-up, one-back traceability requirements for medical products would 
take at least 5 years, the process and dialogue about it can begin with a 
workshop within the next year. 

Planning for Recalls

The ability to intervene quickly in an emergency is the essence of re-
sponse to a product safety emergency. The faster the regulatory authority 
and companies move to remove an unsafe product from the market, the 
fewer the consumers harmed. Product recalls are used to this end, both 
voluntary recalls from industry and mandatory ones from the FDA. Identi-
fying the source of the contamination is usually the rate limiting step in the 
response to a product safety crisis. The past 20 years have seen substantial 
efforts to increase the speed at which outbreak investigations and product 
trace-back or trace-forward investigations take place. Several collabora-
tive programs have received worldwide attention. The PulseNet program 
described in Chapter 3 is an example of such a program. PulseNet was 
established during the 1990s; it has a worldwide network of participating 
laboratories that provide genetic fingerprints of pathogen microorganisms 
from patients and foods (CDC, 2011). 

A number of national and international foodborne outbreaks have 
stimulated the search for more efficient tracing systems. Regulatory re-
quirements for food and medical products also increasingly emphasize the 
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importance of traceability. In the United States, the 2002 Bioterrorism Act 
required the FDA to register all food manufacturers, producers, and ware-
houses whose products are on the U.S. market.9 It also requires that food 
producers, excluding farmers and restaurateurs, have information on im-
mediate previous sources of foods (one-up) and the immediate subsequent 
recipients (one-back).10 These records need to be available in the event 
that “FDA has a reasonable belief that an article of food is adulterated and 
presents a threat of serious adverse consequences or death to humans or 
animals.”11 The Food Safety Modernization Act of 2011 further strength-
ened traceability by requiring the FDA to develop and implement enhanced 
tracking systems for high risk foods.12 Congress has established certain 
recordkeeping requirements: 

•	 “they must relate only to information that is reasonably available 
and appropriate; 

•	 they must be science-based; 
•	 they may not prescribe specific technologies to maintain records; 
•	 the public health benefits must outweigh the cost of complying with 

the requirements; 
•	 they must be practical for facilities of varying sizes and capabilities; 
•	 to the extent practical, they may not require a facility to change 

business systems to comply; 
•	 they must allow for the maintenance of records at a reasonably ac-

cessible location, provided that the records can be made available 
to FDA within 24 hours of a request; and

•	 they may not require a full pedigree, or a record of the complete 
previous distribution history of the food from the point of origin” 
(FDA, 2011d).

Traceability is a common requirement among developed countries, 
although the specifics of different traceability programs can vary substan-
tially. Tracing back the sources of imported products is a common prob-
lem, particularly if the exporting country has no traceability requirement. 
Increasingly, U.S. importers are requiring enhanced traceability in their 
contracts as a way to manage risk and to comply with the law. Although 
there is still room for improvement, traceability requirements have been 
credited with decreasing the response times to food safety emergencies 
(Agriculture and Agri-Food Canada, 2012; Food Standards Agency, 2002). 

9  21 USC 350(d).
10  21 USC 350(c).
11  21 USC 350(c).
12  21 USC 2223.
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They also improve inventory management and can allow for more targeted 
(and therefore less wasteful) recalls (Mejia et al., 2010). 

Medical product traceability lags behind food traceability. The require-
ments appear to be largely limited to finished product lot or unit identifi-
cation or both, particularly for medical devices (GS1, 2009; ISO, 2003). 
Although the FDA has articulated a need for enhanced programs, particu-
larly in relation to counterfeit drugs, traceability has not risen to the point 
of a regulatory requirement. Tracing the supply chain is no less essential in 
the production of medical products than food, however. Counterfeit drugs 
are a growing problem, especially in developing countries.

By demanding traceability in the medical products market, the FDA 
could improve supply chain management in developing countries. If all 
producers are required to maintain one-up, one-back traceability for their 
export products, economies of scale will make it attractive to extend the 
same standards to products for the domestic market. Such requirements 
would be evidence of a commitment from the FDA to tighten the drug sup-
ply chain around the world. This would be most valuable in the poorest 
countries, the ones most devastated by fake drugs. 

RESEARCHING INEXPENSIVE TECHNOLOGY

The human capital, research infrastructure, and creativity at Ameri-
can and foreign universities needs to be better harnessed for global food 
and medical product safety. Groundbreaking research can also come from 
government labs and from industry. The committee’s concern is that the 
U.S. government should be encouraging research into frugal technologies 
that would be useful in low- and middle-income countries. The committee 
values a collaborative research model that would build the private sector 
and academia in developing countries and involve them in the regulatory 
system. Cooperative Research and Development Agreements (CRADAs) are 
especially useful tools for technology transfers; the committee encourages 
the FDA and the USDA to enter into these useful partnerships. 

Recommendation 6-6: Starting in the next 2 years, the FDA and USDA 
should implement Cooperative Research and Development Agreements 
and other programs to encourage businesses and academia to research 
and develop innovations for low-cost, appropriate fraud prevention, inter
vention, tracking, and verification technologies along the supply chain.

The number of requests for proposals that the FDA and the USDA issue 
will be the main measure of this recommendation. Eventually the number 
of patents issued and publications about low-cost appropriate technologies 
will also reflect the impact of this recommendation. 
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The time frame on this recommendation is fluid: the first CRADAs can 
be made in the next 2 years, and renewed over time, becoming an ongoing 
piece of the FDA’s and the USDA’s capacity building operations. The agen-
cies should also explore other programs to involve industry and academia 
in research that benefits producers in developing countries. This too should 
begin in the next 3 to 5 years and continue. 

Determinants of Research Investments

There are three key determinants of agricultural research investments 
by for-profit companies. The first is the size of the potential market for new 
technology. Second is the ease of improving the technology relative to the 
research investment. Last is the ability of a firm to capture the returns on 
its investments and protect intellectual property (Pray and Fuglie, 2008). 
Since the mid-19th century, much agricultural research has been carried 
out by the public sector because the knowledge produced from agricultural 
research has the non-rivalness and non-excludability characteristics of a 
public good. Without public-sector investment, research would suffer. 

It can be argued that food safety research is an impure public good 
because it has benefits that are both private (i.e., product liability) and pub-
lic (i.e., health). The appropriability of benefits of new technology and the 
costs associated with a recall may affect a firm’s decision to invest in food 
safety research. However, some technology developed through applied re-
search will not be appropriable and thus not covered by the private sector. 
To date, much of the food safety research has been directed at supply-side 
questions, such as technologies to ensure proper detection of pathogens. 
The public sector has done more of the basic research, the original investi-
gation that advances the science but has no immediate, commercial value. 
The private sector has focused on applied market research where it finds 
justifiable economic returns. 

Research for the Small-scale Producer

For the most part, the focus of research on pathogen-reducing tech-
nologies has been on the needs of the big players on the supply chain. The 
technologies developed exhibit economies of scale on a per unit basis. In 
the case of beef, for example, following the 1993 E. coli O157:H7 outbreak 
associated with Jack-in-the-Box hamburgers, Frigoscandia Equipment de-
veloped a steam pasteurization technology that reduced 90-99 percent of 
the pathogen loads on beef carcasses (Corantin et al., 2005; Golan et al., 
2004). The cost of steam pasteurization varies from $0.28-$0.46 per cattle 
head for large slaughterhouses to $3.58-$7.05 for small slaughterhouses. 
Clearly, steam pasteurization is not cost-effective for most small slaughter-
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houses, even in the United States, unless a smaller-scale version requiring 
less throughput is produced (Malcolm et al., 2004). Technologies appropri-
ate for small-scale and medium-scale producers for the most part have not 
been addressed. Currently there is a need to either adapt this technology 
so that it is cost-effective for small-scale slaughterhouses or find an equally 
effective cheaper technology. Similar examples abound in hazard-reducing 
food technologies. To date there has been little incentive for the private 
sector to direct research and development efforts toward tackling problems 
for small- and medium-scale producers.

A substantial portion of food and medical products production in de-
veloping countries is done by small-scale producers, either acting alone or 
by providing larger companies with key components and ingredients. There 
is therefore a need to give incentives to private-sector actors to develop 
hazard-reduction technologies for small- and medium-scale producers. The 
food industry in developed countries increasingly requires suppliers to 
implement hazard-reduction measures with limited knowledge of whether 
these standards are more effective than the control measure given the size 
of the producer. Although the private sector is increasingly implementing 
traceability schemes, this does not solve the problem of finding appropriate 
and cost-effective solutions to ensure an acceptable level of risk. Research 
efforts need to be directed at finding appropriate cost-effective technologies 
for reducing risk for small- and medium-scale producers in both developed 
and developing countries, rather than looking at prescriptive solutions that 
may not be scaled neutrally. Based on the experience gained in the United 
States and other developed countries, small- and medium-sized companies 
have less money to invest in research or use to buy expensive equipment. 
Targeted funding of size-appropriate technologies would allow such com-
panies to address product safety concerns. 

The public sector has difficulty testing its research outside of the labo-
ratory setting. It also struggles to bring its innovations to market quickly. 
Therefore, it might not be efficient to rely on the public sector for the re-
search that would help ensure safety for small- and medium-scale produc-
ers. Rather, the FDA and the USDA, in conjunction with research funding 
agencies, should advance research and development programs that would 
encourage small- and medium-sized companies in developing countries 
to meet product safety goals. The FDA and the USDA should encourage 
private-sector participation in this research. 

In recent years, the financial crisis has constrained public-sector re-
search, leading to greater collaboration in agricultural and food safety 
research under the CRADA system. A CRADA is a written agreement 
between a private company and a government agency to work together on 
project development (USGS, 2009). Such agreements optimize resources 
and share research costs. They also improve technology transfer, providing 
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incentives to the private sector to aid in the commercialization of federally 
developed technology (USGS, 2009). 

The committee recommends similar collaborations with developing 
countries. This would enhance the academic infrastructure in developing 
countries. The technologies developed by these collaborations would also 
help the small- and medium-sized companies in the United States. The FDA 
should facilitate research collaborations by providing guidance to new 
technology providers in developing countries about the requirements for 
premarket approval. FDA should also consider funding the advancement 
of promising technologies. 

GIVING MARKET INCENTIVES FOR 
SUPPLY CHAIN MANAGEMENT

The FDA’s charge to protect the American consumer can also work to 
the advantage of consumers in emerging economies. Chapter 4 describes 
how market incentives can help importers and exporters of American and 
foreign products. Market incentives are a useful means to encourage adher-
ence to standards and help control supply chains in developing countries. 
Economic incentives could also do much to increase political will for prod-
uct safety in developing countries. The proper incentives would eliminate 
the false dichotomy that pits product safety against economic development.

Recommendation 6-7: FDA should ensure an adequate mix of incen-
tives to importers of food and medical products that are confirmed 
to meet U.S. regulatory standards. One such promising initiative is 
the 2-year FDA Secure Supply Chain pilot program. The FDA should 
evaluate this program immediately after its pilot phase (scheduled to 
end in 2014). The program should be expanded, if successful, to in-
clude a greater number of importers and food. 

The number of incentive programs FDA proposes and the volume of 
imports going through these programs will be a simple measure of this 
recommendation’s effectiveness. 

The evaluation of the Secure Supply Chain program should take 
place immediately after the program is finished. As of February 2012, the 
FDA is working out the logistics of the program start-up, so the evalua-
tion should happen in the spring of 2014. The scale-up of the program is 
contingent on the results of this evaluation and should begin in the next 
3 to 5 years. 
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A View of the Entire Supply Chain

Food, pharmaceuticals, vaccines, biologics, and medical devices move 
through a complex supply chain before entering the United States. The 
FDA does not have regulatory authority over all of the upstream activities 
in this supply chain. It is difficult to re-create this chain even for domesti-
cally manufactured products. Safety risks in manufacturing of both food 
and medical products are not just limited to the final manufacturing stage, 
or to the active ingredient manufacturing stage. Problems may arise any-
where in the supply chain, from inadequate raw material to user errors. 
Although strengthening food and drug regulatory authorities in developing 
countries would help in better regulation of the upstream supply chain in 
the medium to long term, currently many of the developing country regu-
latory authorities regulate only the final stages of the food and medical 
product production. 

Furthermore, private-sector food and medical product manufactur-
ers have a great deal of freedom in choosing their suppliers. Developing 
country firms are often attractive suppliers because of their lower prices. In 
developing countries’ domestic markets there are limited price premiums 
on better-quality products and usually no widely used certification process. 
The regulatory authority can encourage upstream quality controls by offer-
ing speedy market access to those suppliers that implement quality controls 
in their suppliers. 

Sharing information from nodes along the entire supply chain could 
greatly reduce the risks of unsafe or falsified products entering the supply 
chain. Therefore, the FDA should put mechanisms in place to better see the 
upstream actors on the supply chain for food and medical products enter-
ing the United States. Foreign manufacturers should be rewarded for giving 
detailed information about their sources. These incentives can take various 
forms such as faster product clearance for import and quicker distribution 
in the U.S. market. Box 6-2 describes the USDA’s Animal Plant and Health 
Inspection Service, which works to the benefit of U.S. regulators and their 
counterparts abroad to facilitate trade in safe foods. 

There are flaws in the Food Safety Modernization Act in that its man-
dates, however well-meaning, are largely unfunded (Ozersky, 2010). Con-
gress should ensure that the FDA has sufficient funding to develop and 
establish importer incentive programs for both food and medical products. 
The committee commends the FDA for the Secure Supply Chain pilot pro-
gram that aims to do just this (FDA, 2009a). The FDA had a public hearing 
on this 2-year pilot program in January 2009 (Secure supply chain pilot 
program; notice of pilot program, 2009). As of February 2012 the FDA is 
still resolving the logistical details of the program; assuming that the pilot 
starts in 2012, the FDA should promptly evaluate the program in 2014. 



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

DOMESTIC ACTION	 223

BOX 6-2 
The Animal Plant and Health Inspection Service

	 The Animal Plant and Health Inspection Service (APHIS) is a USDA 
agency established in 1972 to consolidate the USDA’s roles in protect-
ing animal and plant health. Since its founding, APHIS has continued 
to develop its mission of safeguarding American agriculture (USDA, 
2007b). APHIS creates regulations, forms agreements, and implements 
emergency protocols that maintain the safety standards for food imports 
into the United States (USDA, 2007a).
	 Funding for APHIS’ programs comes from a variety of sources in-
cluding the agency’s user fees. These are charges for APHIS’ programs 
such as the export certification services and agricultural quarantine and 
inspection service (USDA, 2010b). The USDA also collects user fees for 
APHIS services that directly benefit the recipient or are necessary to 
protect the American public (USDA, 2010c). 
	 The success of APHIS’ mission involves agreements and partnerships 
with other organizations such as the World Organization for Animal 
Health and the International Plant Protection Convention, which set stan-
dards to guide animal and plant trade. Additionally, APHIS works with 
the North American Plant Protection Organization, which provides a 
Phytosanitary Alert System that notifies the authorities of any emerging 
diseases or pests. These organizations work together to promote the 
development of practical, risk-based approaches that can reduce and 
manage the pest and disease risks in agricultural trade (USDA, 2006). 
APHIS also collaborates with and assists its foreign partners in building 
their animal and plant health infrastructures. This support reduces the 
probability that a threat could enter the country undetected and destroy 
American agriculture (USDA, 2010a).
	 Several programs within APHIS are effective in helping to reduce the 
spread of disease and foreign pests to the United States. Preclearance 
measures, which include thorough offshore inspections and trade facilita-
tion, ensure the safety of food imports (USDA, 2007c). APHIS also has 
a Plant Protection and Quarantine program that entails the inspection 
and screening of passenger baggage, mail, and cargo for prohibited ag-
ricultural products that may bring unwanted pests into the United States 
(USDA, 2002). 
	 APHIS’ procedures encourage cooperation not only with other organiza-
tions, but also with individual countries. In South America, APHIS partners 
with countries through bilateral commissions and field programs, in addi-
tion to its preclearance processes, as a method to control pests (U.S. De-
partment of State, 2012). A recent example of this partnership is between 
APHIS and Uruguay’s agriculture department. Uruguay requested market 
access to export fresh blueberries to the United States. The Uruguayan de-
partment submitted a risk assessment in accordance with APHIS preclear-
ance requirements (USDA and APHIS, 2007). Preclearance and surveillance 
programs like that in Uruguay are conducted in countries throughout South 
America, as well as in other regions of the world. 



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

224	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

This evaluation should be focused on scaling-up to include food producers 
and more drug firms. 

End-to-end supply chain visibility for food and medical products is the 
best insurance against safety lapses. The committee recommends that FDA 
evaluate the results from the Secure Supply Chain pilot for the technical and 
operational feasibility of scaling. A full-scale program should then be insti-
tuted in which all interested manufacturers are enthusiastically encouraged 
to participate. In order to reduce the risk of non-compliance of these incen-
tives programs with WTO law, FDA should develop these food and drug 
importer incentive programs in close consultation with U.S. trade officials 
and ensure participation is voluntary and pursuant to objective criteria that 
do not favor applicants of any one country over those of another.

Promising Initiatives

Globalization has dramatically altered where food and medical prod-
ucts come from. The FDA cannot inspect all of the import lines to the 
United States or all foreign manufacturers exporting to the United States 
(GAO, 2008). Even if it could, the GAO pointed out that, “relying solely 
on inspections is insufficient to secure the drug supply chain” (GAO, 2010a, 
p. 29). The same is true of relying exclusively on end product testing and 
food safety inspections to ensure food safety (Young, 2011). There need to 
be other ways to ensure the safety of import lines. 

Market incentives drive food safety in the United States (Thomsen 
and McKenzie, 2001). The Food Safety Modernization Act requires the 
traceability of the food supply chain and holds suppliers accountable for 
ensuring HACCP compliance. The ability to assess the safety of ingredients 
produced overseas, in places where the FDA has no authority, is a challenge 
(FDA, 2009a). By expanding incentives programs, the FDA could help en-
courage foreign producers to adhere to international standards and work 
to produce higher-quality products. The Food Safety Inspection Service has 
a program in place to ensure the quality of imported meat. This is not an 
incentives program, but it is a good example of bilateral coordination to 
facilitate trade (Box 6-3). 

The Secure Supply Chain program promotes drug safety. In this pro-
gram, foreign firms voluntarily provide the same information FDA requires 
of American firms (FDA, 2009b). The pilot program includes 100 firms; 
each firm can include up to five drugs. To be eligible firms must be able to 
trace their products from manufacture through entry to the United States. 
They also need a plan for recalling the drug or active ingredient. Qualify-
ing firms receive expedited entry of select products through customs (FDA, 
2009b). The FDA and U.S. Customs and Border Protection agency are 
currently defining how to expedite entry. The solution will make use of the 
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BOX 6-3 
The Food Safety Inspection Service

	 The Food Safety and Inspection Service (FSIS) is the office within 
the USDA “responsible for ensuring that domestic and imported meat, 
poultry, and egg products are safe, wholesome, and accurately labeled” 
(FSIS, 2009). Meat imported into the United States must meet the same 
safety, quality, and labeling standards required of domestically produced 
meat. In order to assure this, the FSIS only allows importation of meat 
that has gone through its rigorous approval protocol that covers the 
entire import process (FSIS, 2009).
	 Any country that wants to export meat to the United States must 
undergo an FSIS inspection and certification process called an equiva-
lence determination process. This certification evaluates the meat inspec-
tion processes of the exporting country. If the export inspection protocol 
in place is deemed equivalent to U.S. domestic inspection protocol, the 
country may be granted eligibility. By setting the standard at equiva-
lence, the FSIS ensures products of equal quality without requiring that 
exporting countries conform to exact U.S. inspection procedures. Within 
a country, each producer wishing to export meat to the United States 
must undergo a similar certification. The evaluation process includes 
both offsite assessment of written protocols and procedures and an 
onsite inspection by an FSIS team. Both elements stress five primary 
categories of risk assessment as established by the FSIS: animal disease 
controls, sanitation controls, residue controls, slaughter and processing 
controls, and controls for enforcement. Countries and sites are periodi-
cally reevaluated to ensure ongoing safety and equivalence. Countries 
and specific producers may lose eligibility, often temporarily, because 
of an outbreak of a disease affecting livestock or other adverse health 
conditions (FSIS, 2009, 2011).
	 After the appropriate export country inspection paperwork has been 
filed, meat is re-inspected by an FSIS inspector before it is allowed past 
the port of entry. Products that are approved during this second inspec-
tion are allowed into the United States for sale and are treated no dif-
ferently than domestically produced products from that point forward 
(FSIS, 2009).
	 Equivalent inspection practices, rather than identical ones, must 
be accepted by importing countries under the guidelines set forth by 
the WTO, specifically the Sanitary and Phytosanitary Measures (SPS) 
agreement. The SPS agreement concerns the international trade in food, 
animal, and plant products. As with all WTO agreements, the SPS agree-
ment seeks to limit barriers to international trade, in part by ensuring that 
developing countries, often using less technologically advanced equip-
ment, are not unfairly discriminated against. Regardless of the exact 
measures in place, if exports are of a suitable standard, then they must 
be treated as such (WTO, 2012). 
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Customs-Trade Partnership Against Terrorism program, which offers prior-
ity processing for products from companies with secure supply chains. The 
Secure Supply Chain pilot aims to enable FDA to determine the practicality 
of using a secure supply chain program to prevent importing sub-standard 
drugs (FDA, 2009b). The committee suggests that this program be evalu-
ated immediately after its pilot phase and implemented and expanded, if 
successful, to include a greater number of importers and to food. 

INCREASING CIVIL LIABILITY

Appendix B describes how the civil liability system, so essential to 
product safety in the United States, is flawed in low- and middle income 
countries, and so does not deter faulty manufacturing. 

Recommendation 6-8: Over the next 10 years, U.S. government agen-
cies should work to strengthen the ability of those harmed by unsafe 
food and medical products to hold foreign producers and importers 
liable in civil lawsuits. 

The establishment of mechanisms that increase liability will measure 
this recommendation. This process will be slow, and it will require major 
revisions to the status quo that involves multiple government agencies. It is 
unlikely these changes could be made in less than 10 years. 

Product Liability in Developed Countries

The U.S. legal system has two ways to ensure food and medical product 
safety. The first way is the regulatory framework built around the Federal 
Food, Drug, and Cosmetic Act; regulatory framework is the primary focus 
of the current report. Recent legislation has provided the FDA with a vari-
ety of new tools with which to enforce this regulatory framework for both 
foods and medical products. If there is a sufficient likelihood that food is 
adulterated or misbranded, the FDA may administratively detain products 
or mandate a recall if there is reasonable probability that food will cause 
“serious adverse health consequences or death to humans or animals.”13 
Food production facilities must register with the FDA in order to intro-
duce their products into U.S. interstate commerce; the FDA can suspend 
that registration if there is reasonable probability that the food from that 
facility will harm humans or animals.14 The Food and Drug Administra-
tion Amendments Act of 2007 also expanded the legal tools FDA uses to 

13  21 USC 350(l).
14  21 U.S.C. 350(d)(a).
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ensure drug and vaccine safety. The FDA may withdraw approval from 
a marketed drug or biologic,15 order labeling changes or the inclusion of 
package inserts about new safety information and recommendations,16 
mandate postmarket observational studies or clinical trials to assess risks,17 
and require sponsors to have strategies to ensure that the benefits of a drug 
will outweigh its risks.18 In general, most violations of the Federal Food, 
Drug, and Cosmetic Act are also subject to criminal enforcement, but few 
are subject to civil enforcement (Hutt et al., 2007). 

The second way that the U.S. legal system ensures food and medical 
product safety in the United States is product liability. Entities involved in 
the manufacture, distribution, and marketing of a food or drug product to 
the public are obligated under U.S. common law and, in some cases, U.S. 
federal and state statutes to ensure the safety of that product. Individuals 
that suffer harm from that food or drug product in the United States may 
bring a civil lawsuit against the manufacturers, importers, distributors, and 
marketers of that product. Any entity with significant contacts with the 
United States is potentially subject to the jurisdiction of U.S. courts. Redress 
is typically monetary compensation to cover the damages incurred by the 
injured party, but it may also involve punitive damages. 

Product liability plays an essential role in ensuring food and drug safety 
in the United States. The volume of commerce in FDA-regulated food and 
medical products far exceeds the resources and legal authority that FDA 
has to monitor and enforce the safety of those products. The threat of 
product liability suits, high litigation costs, and reputational damage help 
fill the gap by providing a significant economic incentive to companies to 
maintain and improve the safety of their products. Ultimately, it is retailers 
and manufacturers that are best able to ensure the safety of their products. 

There are limits to the role of product liability in imports. First of all, 
the FDA does not have jurisdiction in foreign markets, and even when its 
staff is permitted to inspect foreign establishments there are practical chal-
lenges to working in a new country and in a different language. Further-
more, U.S. plaintiffs have limited ability to litigate and enforce judgments 
against foreign firms with few U.S. contacts or assets. It is difficult for 
Americans to bring lawsuits against foreign firms in foreign country courts 
for injuries that occurred in the United States (Appendix B). U.S.-based 
importers and distributors may be able to avoid product liability when 
there is doubt that they knew or should have known about their suppliers’ 
actions (Bamberger and Guzman, 2008). It may be difficult for consumers 

15  21 USC 355(e).
16  21 USC 355 (o) and 21 USC 355(r).
17  21 USC 355 (k)(3).
18  21 USC 355-1.
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to establish accountability for unsafe products when the supply chain is so 
complicated (Bamberger and Guzman, 2008). With the possibility of more 
limited liability, manufacturers and distributors of imported products may 
not have the same market incentives as their U.S. counterparts for continual 
improvement in consumer safety.

Congress and U.S. government agencies (including, but not limited to, 
the Department of Justice, the Department of the Treasury, and the U.S. 
Trade Representative) should consider measures to strengthen the ability 
of those harmed by unsafe food and medical products to hold foreign pro
ducers, exporters to the United States, and U.S. importers of foreign prod-
ucts liable. Congress could increase appropriations for criminal enforcement 
of the Federal Food, Drug, and Cosmetic Act or amend it to make violations 
subject to civil penalties. The FDA could issue more stringent guidance for 
high-risk drugs and foods, such as requiring importers to maintain a staff 
person at each foreign production facility for high-risk products (Bollyky, 
2009). Scholars have made other thoughtful proposals to increase liability. 
The issuing of bonded warranties would oblige sellers to pay statutory dam-
ages to people injured by unsafe products (Baker and Moss, 2009). Another 
option would be using discriminatory strict liability with damages based on 
the risk posed by the product and by the importer’s history (Bamberger and 
Guzman, 2008). Finally, developing country governments seeking to im-
prove the safety of their food and drug production should consider measures 
to facilitate the ability of domestic consumers to hold firms accountable in 
civil suits for the harms caused by unsafe products (Appendix B).

CONCLUSION

During its meetings, the committee heard from FDA staff about the 
agency’s current work in capacity building and the challenges it faces in 
protecting the U.S. food and medical products supply. The committee com-
mends FDA on its work, but sees some areas where it might improve its 
operations. First, it should use an enterprise risk management system to 
identify its most important priorities. That is, it should use risk to inform 
all its staffing and training decisions, not just its inspections. In the next 3 
to 5 years, the FDA should use enterprise risk management to inform its 
work abroad, but eventually the committee recommends that it use this tool 
to plan its domestic work as well. The committee recognizes that Congress 
might need to revise the laws governing FDA for this to happen. 

The agency’s use of risk will depend on reliable data collection. A 
modern information and informatics strategy will allow the agency to col-
lect and analyze data promptly. The FDA’s PREDICT system is a step in 
the right direction. The committee believes that in the next 10 years the 
agency should work toward a paperless system in its own operations and 
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in its dealings with its counterpart agencies abroad. The first step toward 
this system would be the development of a standard data format and vo-
cabulary, which could be developed in 3 to 5 years.

Regulators around the world need training on how to respond to the 
challenges of globalization. FDA has the technical depth and international 
presence to contribute to an ongoing, standing regulatory science and policy 
college, but developing this college will take a decade. In the meantime, the 
agency can work with universities and through existing training networks 
to make better training opportunities available. The FDA’s staff college is 
an exemplary training center that should be a model for an international 
regulatory science and policy college. In the next 3 to 5 years, FDA could 
require their staff to take courses on the international implementation of 
and compliance with American regulations. In the longer term, that is, in 
the next decade, FDA could work to develop a training program like the 
CDC’s Field Epidemiology Training Program. Involving industry and aca-
demia in these efforts will also set a valuable example.

The United States could also lead by example in its consistent use of 
international product standards. Harmonized standards make the market 
more predictable for foreign investors and exporters. USAID and other 
agencies can demonstrate U.S. commitment to harmonized standards by 
empowering scientists in low- and middle-income countries to participate 
actively in standard setting meetings. Over the next decade, product safety 
objectives should be fully integrated into U.S. foreign policy.

The United States could also set a powerful example for industry and 
government around the world by expanding the one-up, one-back, track 
and trace requirements for food and medical products. The committee real-
izes that this would be complicated, but believes that the FDA could make 
progress by holding a public workshop on expanding one-up, one-back 
in the next year. This workshop should include international stakeholders 
from government, industry, and academia. 

There is great potential for innovation in American universities. The 
government should, starting in the next 2 years, encourage research into 
simple and elegant technology that will help small-scale producers prevent 
fraud and control their supply chains. Similarly, the government can im-
prove supply chain management by giving market incentives that reward 
supply chain management. The committee is especially impressed by the 
FDA’s Secure Supply Chain pilot program. The 2014 evaluation for this 
pilot should consider how to best expand this program to include a greater 
number of producers. 

Market incentives can do much to improve the safety of the food and 
medical products used around the world. The committee also sees value in 
increasing civil liabilities on foreign importers over the next 10 years. 
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7

Conclusions and Priorities

This report is the product of the Institute of Medicine’s Committee on 
Strengthening Core Elements of Regulatory Systems in Developing Countries’ 
deliberations. One task of this study was to identify the core elements of a 
functional regulatory system. The committee described these elements, and 
also what it sees as the minimal elements of a functional system, in Chapter 2. 
The core elements of regulatory systems relate to specific responsibilities that 
a regulatory authority takes to ensure product safety; the minimal elements 
include processes that are necessary to allow government to function. 

From March to December 2011 the committee visited key emerging 
economies, spoke to representatives of the U.S. and various foreign govern-
ments, multinational and national food and medical product companies, 
donor organizations, development banks, and universities. These meetings 
informed the committee’s analysis of the main gaps in developing country 
regulatory and product safety systems. A literature review complemented 
this analysis. Table 4-1 describes how the committee used the problems 
identified in Chapter 3 as its targets in forming its recommendations. 

Chapters 5 and 6 describe the actions the committee believes would 
protect the safety of the food and medical product supply and build the 
capacity for reliable regulation in developing countries. As the study’s state-
ment of task (Box 1-1) points out, developing nations are a diverse group of 
150 low- and middle-income countries. In its analysis the committee gave 
more attention to those countries that trade substantially with the United 
States, especially India, China, Thailand, South Africa, Mexico, and Brazil. 
An interest in equity led it to give some attention to the problems of the 
poorest countries as well. 
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The committee’s recommendations are informed by a perspective that 
shares much with the Department of Health and Human Services’ Global 
Health Strategy. The committee’s strategy had four main points: the pri-
macy of global public health, the importance of risk-based investments, the 
usefulness of market incentives, and the necessity of international coordina-
tion. It recommended ways the Food and Drug Administration (FDA) can 
use limited resources for maximum effect. The committee was not asked 
to project the cost of these investments, nor did it have the proper data 
or suitable expertise to do so, but it recommended a path for the FDA to 
make the most of its limited resources and suggested other duties for other 
government agencies, international organizations, industry, and universities. 

ENTERPRISE RISK MANAGEMENT AS 
A TOOL TO SET PRIORITIES

The value of enterprise risk management is central to the committee’s 
recommendations and to its strategy for strengthening the capacity of 
regulatory systems abroad. In order to set its priorities as an agency, the 
FDA needs to undertake an agency-wide risk assessment, risk analysis, and 
risk evaluation. This includes its capacity of building work. The committee 
recommends that the FDA choose which foreign offices to scale up, what 
topics to cover in trainings, and how to assign its staff using a scientific 
risk analysis. 

Some aspects of the FDA’s governing plan seem informed by modern 
risk management. The agency has, for example, responded to globalization 
by putting offices in India, China, Chile, and Mexico. Other agency deci-
sions, such as opening offices in Europe and the Middle East, seem on the 
surface less grounded in scientific risk analysis. Ultimately, the committee 
does not have access to the data that would inform the FDA’s risk assess-
ment, risk analysis, and risk evaluation framework. The FDA is in the best 
position to undertake this project. The committee believes that the results 
of a risk analysis could help Congress increase appropriations to the FDA 
and give the agency latitude to shift its attention more to places outside of 
the United States where much of the world’s food and medical products 
are produced. 

The committee is sensitive to the constraints the FDA’s limited budget 
puts on its work. Given the current climate in Congress and the interna-
tional economic downturn it is unlikely that the FDA’s appropriations will 
increase dramatically in the near future. Because of its limited budget the 
FDA should consider working though existing networks, such as partner-
ing with universities on training programs, and should use enterprise risk 
management to make the most of its modest budget. 
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A 3- TO 5-YEAR STRATEGY FOR THE FDA

The committee realizes that only the FDA has all the information nec-
essary to rank its priorities, and it can best do this through enterprise risk 
management, dependent on quality data collected using modern information 
systems. Recommendations 6-1 and 6-2 address these needs. A full over-
haul of the FDA informatics and information strategies will probably take 
a decade; reorganizing the FDA would also take a long time. However, the 
committee outlined steps toward these goals that can be met in the next 3 
to 5 years. First among these is the use of enterprise risk management to al-
locate funding and staffing to the FDA’s foreign programs. Only over time, 
after Congressional approval, could the agency make similar adjustments 
to align its domestic actions with risk management principles. Similarly, the 
paperless information system envisioned in Recommendation 6-2 is probably 
at least 8 years away. But in the next 3 to 5 years, the FDA can identify a 
standardized vocabulary and data collection method to use in its interna-
tional activities. 

In general, building strong regulatory systems abroad will be a long 
process, and success will be incremental. However some steps of the recom-
mendations put forth in Chapters 5 and 6 can be reached in the next 3 to 
5 years. The committee sees these recommendations as practical steps the 
FDA can take to improve product safety worldwide. Therefore, in the next 
3 to 5 years the FDA should: 

1.	 Join the regulatory authorities of the European Union, Canada, 
Japan, Norway, Iceland, Switzerland, Australia, and New Zealand 
in a working group on sharing inspections, making a plan for a sys-
tem of mutual recognition of inspections to eliminate the wasteful 
duplication of work among similarly rigorous regulatory agencies 
(Recommendation 5-3).

2.	 Work (as one of several U.S. government agencies charged in Rec-
ommendation 5-5) to strengthen pharmacovigilance and foodborne 
diseases surveillance systems in developing countries. The agency 
has technical depth in surveillance that it can channel to developing 
countries both directly and thorough World Health Organization 
(WHO) and Food and Agriculture Organization of the United Na-
tions (FAO). 

3.	 Use enterprise risk management to focus its international pro-
grams, trainings, and offices (Recommendation 6-1). 

4.	 Develop an informatics strategy that will eventually allow the FDA 
to move to a paperless system and articulates a standard data for-
mat and vocabulary (Recommendation 6-2).
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5.	 Revise the curriculum of the FDA staff college to better educate its 
employees on the international ramifications of compliance with 
U.S. regulations, while working through universities and existing 
networks to train regulators abroad (Recommendation 6-3). 

6.	 Lead in the development and adoption of international standards 
for food and medical products. The committee acknowledges the 
leadership the United States shows in developing international 
standards, but it believes U.S. adoption of harmonized standards 
leaves something to be desired (Recommendation 6-4). 

7.	 Give serious, public consideration to expanding the one-up, one-
back, food traceability requirements to medical products (Recom-
mendation 6-5). 

8.	 Issue Cooperative Research and Development Agreements and other 
tools to encourage research into frugal technologies for fraud pre-
vention, supply chain management, tracking, and verification that 
would be useful in developing counties (Recommendation 6-6). 

9.	 Evaluate the Secure Supply Chain Pilot program in 2014 with a 
plan to scale up the program (Recommendation 6-7). 

POLITICAL WILL TO IMPLEMENT THE 
COMMITTEE’S RECOMMENDATIONS

In their public statements over the past 2 years, the Department of 
Health and Human Services (HHS) and its subordinate agencies, espe-
cially the FDA, have shown a commitment to responding to the challenges 
brought on by globalization. The department’s Global Health Strategy 
reflects political will for the changes the committee recommends. The strat-
egy’s first objective is to enhance global surveillance for disease and health 
concerns (HHS, 2011). This is consistent with the committee’s recommen-
dation that the FDA, Centers for Disease Control and Prevention (CDC), 
U.S. Department of Agriculture (USDA), and U.S. Agency for International 
Development (USAID) should provide technical training in pharmacovigi-
lance and foodborne disease surveillance. 

The Global Health Strategy also gives some attention to improving 
the safety of the global supply chain for food and medical products (HHS, 
2011). The committee believes that market incentives can strengthen the 
global supply chain and that access to hard-currency markets such as the 
United States can be that incentive. The Secure Supply Chain program, that 
promises speedy entry into the U.S. market to foreign producers whose 
products meet U.S. regulatory requirements, is an example of such a pro-
gram. The elegance of the one-up, one-back, traceability requirements is 
also a compelling example of supply chain management. One-up, one-back 
was initially met with low enthusiasm by food producers, and there is ev-
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ery reason to expect that many medical product producers will resist the 
committee’s recommendation 6-5. Nevertheless, this is a necessary step to 
improve the global supply chain. Despite the FDA’s budget constraints, it 
can advance a serious dialogue about the medical products supply chain by 
immediately holding a public hearing on expanding the one-up, one-back 
requirement. Its Secure Supply Chain pilot program is also promising and 
should be evaluated, with the intent of large-scale expansion, in 2014. 

The fifth objective of the HHS Global Health Strategy is to 
strengthen and implement science-based international health and safety 
standards and support multilateral efforts to improve them (HHS, 2011). 
Recommendation 6-4 on FDA leadership in adopting standards contains 
steps toward achieving this objective. Aside from being good health policy, 
a harmonized set of standards would do much to facilitate trade and, in-
directly, to improve the economic development of low- and middle-income 
countries that trade with the United States. Recommendation 6-3 also sup-
ports the strengthening of international health and safety standards. The 
international, standing regulatory science training the committee recom-
mends would do much to empower regulators from the poorest countries to 
better represent their nations at Codex and other standard setting meetings. 
Standards developed with wider input would better reflect the needs of all 
stakeholders.

Facilitating an international regulatory science college would also help 
advance the Global Health Strategy objective of strengthening health sys-
tems (HHS, 2011). Training a stronger regulatory workforce to oversee 
food and medical product regulatory systems is an international health 
and development goal. Educating students from developing countries in the 
new field of regulatory science would improve the technical knowledge of 
the regulatory workforce. A more knowledgeable, credentialed workforce 
would be expected to have better morale. This will take more than 10 years 
to realize, but the investments in training that the FDA could contribute 
both alone and through existing networks could improve product safety 
and strengthen the health system in developing countries. 

CONCLUSIONS

This report presents the work of the IOM Committee on Strengthening 
Core Elements of Regulatory Systems in Developing Countries in answer 
to the task given by the FDA and shown in Box 1-1. In response to this 
task, the committee outlined in Chapter 2 the core elements of regulatory 
systems. Chapter 3 responds to item B on the statement of task. Also in 
that chapter the committee identifies the main needs in developing country 
regulatory and product safety systems. Item C in the statement of task asks 
for areas where progress might be made in the next 3-5 years; the commit-



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

240	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

tee outlines these in Table 4-1 and in this chapter, Chapter 7, as well as in 
the explanation of its recommendations in Chapters 5 and 6. In response 
to the statement of task items D the committee refers readers to Chapter 
7. Statement of task item E, on contributions of universities, donors, and 
international organizations, is answered briefly in Table 4-1 and in more 
detail in Chapter 5. Parts of Chapter 6, particularly recommendations 6-3 
and 6-6, also suggest contributions for industry and academia. Chapters 5 
and 6 also address item F in the statement of task by describing how the 
FDA can work in partnership with other stakeholders. 

The committee relied on the specific questions outlined in the statement 
of task to guide its deliberations. Table 7-1 lists the sections of the report 
that respond to each question. 

In accordance with the statement of task’s last paragraph, the commit-
tee gave the most attention to the problems of the emerging manufacturing 
nations that do the most trade with the United States. The committee’s 

Question Addressed in Report

1. What critical issues do developing country regulatory 
authorities face, and how are they prioritized? Chapter 3

2. In what ways do they participate in standard-setting processes, 
organizations, and harmonization e� orts? Chapter 3

3. What issues do they face in utilizing/implementing standards 
in a sustainable way? Chapter 3

4. What are the core elements of their regulatory systems, and 
are there others that should be considered? Chapter 2

5. What are the major gaps in systems, institutional structures, 
workforce, and competencies? Chapter 3

6. In what ways could those gaps be addressed? Chapters 4, 5, 6

7. In what ways could the U.S. FDA help address those gaps? Chapters 5, 6, 7

8. In what ways could others (as delineated above) help meet 
those gaps? Chapters 5, 6

9. In what ways could the FDA partner with others to help meet 
those gaps? Chapters 4, 5, 6

10. What recommendations have already been put forward to 
strengthen regulatory systems? Chapter 3

11. What obstacles exist to implement those recommendations? Chapter 3

12. What steps could be taken to remove those obstacles? Chapter 4

TABLE 7-1
A Guide to the Statement of Task Questions and Their Answers in This Report
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concern with equity also motivated it to consider the problems of the poor-
est countries as well. 

This report identifies the main common problems in food and medical 
product safety across a range of countries and product lines. The committee 
concluded that developing countries have consistent problems with adher-
ence to international standards, controlling supply chains, infrastructure 
deficits, laws, their workforce, institutional fragmentation, surveillance, 
communication, and political will. 

The 13 recommendations put forth in this report represent the com-
mittee’s consensus view of how to best bridge the gaps in food and medical 
product regulatory systems in low- and middle-income countries. These are 
multi-sectoral recommendations that have scope for implementation by a 
variety of actors. The committee believes that the changes it suggests could 
greatly improve the safety of food and medical products around the world. 
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Appendix A

Glossary

Active pharmaceutical ingredient (API): Any substance or mixture of sub-
stances intended to be used in the manufacture of a drug (medicinal) 
product and that when used in the production of a drug becomes an active 
ingredient of the drug product. Such substances are intended to furnish 
pharmacological activity or other direct effect in the diagnosis, cure, miti-
gation, treatment or prevention of disease or to affect the structure and 
function of the body (Active Pharmaceutical Ingredient Committee, 1999). 

Aflatoxins: Toxins produced by mold that grows in nuts, seeds, and legumes.

Agreement on Sanitary and Phytosanitary Measures (SPS Agreement): 
Agreement concerning the application of food safety and animal and plant 
health regulations as established by the World Trade Organization in 1995. 
Under these agreements, countries can set their own standards for safety as 
long as they are based on science. 

Agrifood: The business of producing food agriculturally, as opposed to 
hunting and fishing.

Audit: a systematic examination to determine whether what is actually hap-
pening complies with documented procedures.

Biologics/biological products: A wide range of products including vac-
cines, blood and blood components, allergenics, somatic cells, gene therapy, 
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tissues, and recombinant therapeutic proteins. These products are regulated 
by the U.S. Food and Drug Administration (FDA). 

Codex Alimentarius Commission: The Codex Alimentarius Commission is 
a subsidiary body of the Food and Agriculture Organization of the United 
Nations and the World Health Organization. The Commission is entrusted 
with the elaboration of international standards of food to protect the health 
of consumers and to ensure fair practices in the food trade.

Codex committees: These subsidiary bodies of the Codex Alimentarius 
Commission include 9 general subject committees, 15 specific commodity 
committees, 6 regional coordinating committees, and time-limited ad-hoc 
Intergovernmental Task Forces on specific subjects.

Critical control point: A step at which control is essential to prevent or 
eliminate a food safety hazard or reduce it to an acceptable level.

Discriminatory strict liability: Holds those who import and sell foreign 
products in the United States legally liable for regulatory violations per-
taining to goods. It mandates more severe penalties for violations related 
to imports than domestically produced goods. Under this form of liability 
importers and sellers may be found liable for issues with products even if 
they took appropriate safety precautions and were unaware that the prod-
uct is unsafe (Bamberger and Guzman, 2008).

Drug regulation: Encompasses a variety of functions, such as licensing, in-
spection of manufacturing facilities and distribution channels, import and 
export controls, product assessment and registration, pharmacovigilance, 
quality control, control of drug promotion, and advertising and control of 
drug clinical trials. 

Economies of scale: Factors that cause the average cost of producing a 
product to fall as the volume of its output increases.

Enterprise risk management: Enterprise risk management is a discipline, by 
which an organization in any industry assesses, controls, exploits, finances, 
and monitors risks from all sources for the purpose of increasing the orga-
nization’s short- and long-term value to its stakeholders (Casualty Actuarial 
Society-Enterprise Risk Management Committee, 2003). 

Epidemiology: The study of occurrence, distribution, and determining fac-
tors associated with the health and diseases of a population; the study of 
how often health events or diseases occur in different groups and why. 
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Equivalence: The process of recognition that enables the sanitary and 
phytosanitary measures employed in one country to be deemed equivalent 
to those of a second country trading in the same product although different 
control measures are being practiced.

Excipient: A pharmacologically inactive substance used as a carrier for the 
active ingredients of a medication.

Farm-to-Table: Includes all steps involved in the production, storage, han-
dling, distribution, and preparation of a food product.

Food contaminant: Any biological or chemical agent, foreign matter, or 
other substance not intentionally added to food that may compromise food 
safety or suitability.

Food control: A mandatory regulatory activity of enforcement by national 
or local authorities to provide consumer protection and ensure that all 
foods during production, handling, storage, processing and distribution are 
safe, wholesome, and fit for human consumption; conform to quality and 
safety requirements; and are honestly and accurately labeled as prescribed 
by law.

Food hygiene: All conditions and measures necessary to ensure the safety 
and suitability of food at all stages of the food chain.

Food inspection: The examination, by an agency empowered to perform 
regulatory and/or enforcement functions, of food products or systems for 
the control of raw materials, processing, and distribution. This includes 
in-process and finished product testing to verify that they conform to regu-
latory requirements.

Food Safety Modernization Act: Signed into law by President Obama on 
January 4, 2011. The Act aims to ensure the U.S. food supply is safe by 
shifting the focus of federal regulators from responding to contamination 
to preventing it.

Food surveillance: The continuous monitoring of the food supply to ensure 
consumers are not exposed to components in foods, such as chemical con-
taminants or biological hazards, which pose a risk to health.

Food safety risk: The likelihood of harm to health resulting from exposure 
to hazardous agents in the food supply. 
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Foodborne illness: An illness, usually either infectious or toxic in nature, 
caused by an agent that enters the body through the ingestion of food. 

Good Agricultural Practices (GAP): Practices of primary food produc-
ers (such as farmers and fishermen) that are necessary to produce safe 
and wholesome agricultural food products conforming to food laws and 
regulations.

Good Manufacturing Practices (GMPs): Conformance with codes of prac-
tice, industry standards, regulations and laws concerning production, pro-
cessing, handling, labeling, and sale of foods decreed by industry, local, 
state, national, and international bodies with the intention of protecting 
the public from illness, product adulteration, and fraud.

Hard-currency markets: Refers to globally traded currencies that are ex-
pected to serve as a reliable and stable store of value. Factors contributing 
to a currency’s hard status might include the long-term stability of its pur-
chasing power, the associated country’s political and fiscal condition and 
outlook, and the policy posture of the issuing central bank.

Hazard: A biological, chemical, or physical agent in, or condition of, food 
with the potential to cause harm.

Hazard analysis: The process of collecting and interpreting information on 
hazards and conditions leading to their presence to decide which are signifi-
cant for food safety and therefore should be addressed in the HACCP plan.

Hazard analysis critical control point (HACCP) plan: A document prepared 
in accordance with the principles of HACCP to ensure control of hazards 
that are significant for food safety in the segment of the food chain under 
consideration.

Hazard analysis critical control point (HACCP) system: The HACCP sys-
tem is a scientific and systematic way of enhancing the safety of foods 
from primary production to final consumption through the identification 
and evaluation of specific hazards and measures for their control to ensure 
the safety of food. HACCP is a tool to assess hazards and establish control 
systems that focus on prevention rather than relying mainly on end-product 
testing.

High-value agriculture: Agricultural goods with a high economic value per 
kilogram, per hectare, or per calorie, including fruits, vegetables, meat, 
eggs, milk, and fish (Gulati et al., 2005). 
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Import lines: Finance facilities for importers covering documentary credits, 
bills receivables, and import loans.

Lot release of vaccines: The process of evaluating each individual lot of a 
licensed product before giving approval for its release into the market. This 
process is carried out for vaccines and other biologicals in most countries. 
A general practice of release involves the review of manufacturer’s produc-
tion data and quality control test results (product summary protocol) by 
national regulatory authorities and national control laboratories. This may 
or may not be supplemented by laboratory testing by the national control 
laboratory, or by an agency or contracted laboratory performing tests for 
the national regulatory authority.

Medical devices: Medical instruments, apparatus, or materials used on 
patients for surgery, treatment, or diagnosis (Mori et al., 2011).

Medical products: A wide range of products that include pharmaceutical 
drugs and medical devices.

Melamine: A synthetic chemical with a variety of industrial uses, includ-
ing the production of resins and foams, cleaning products, fertilizers, and 
pesticides. If ingested in sufficient amounts, melamine can result in kidney 
failure and death. 

Monitoring: In a HACCP plan, the act of conducting a planned sequence 
of observations or measurements of control parameters to assess whether 
a critical control point is under control.

One Health Initiative: A global strategy for expanding interdisciplinary col-
laborations and communications in all aspects of health care for humans, 
animals, and the environment. Its goal is to advance health care by accel-
erating biomedical research discoveries, enhancing public health efficacy, 
expanding scientific knowledge, and improving medical education and 
clinical care.

One-up, one-back: In the food arena, activities performed to determine 
the distribution (one-up) and origin (one-back) of a product, usually to 
identify contaminated food. The activities are conducted jointly with 
local health departments and appropriate federal agencies. They entail 
the review and analysis of records such as harvesting dates, specific field 
and product locations, number of packages within a lot, and packag-
ing and shipping dates. 
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Ontology: The structural frameworks for organizing information. It repre-
sents knowledge as a set of concepts within a domain, and the relationships 
between those concepts.

Product safety: The reduction in the probability that use of a product will 
result in illness, injury, death or negative consequences to people, prop-
erty or equipment. Use of a product refers to its consumption, physical 
implantation into the body, or placement into physical use (Marucheck et 
al., 2011). 

Product security: The delivery of a product that is uncompromised by 
intentional contamination, damage, or diversion within the supply chain 
(Marucheck et al., 2011). 

PulseNet: A national network of federal, state, and local laboratories co-
ordinated by the Centers for Disease Control and Prevention (CDC) that 
uses standardized collection and sharing of pulsed-field gel electrophoresis 
(PFGE) molecular subtyping data to link isolates obtained from diverse 
sources. PulseNet allows scientists at public health laboratories throughout 
the country to rapidly compare the PFGE patterns of bacteria isolated from 
ill persons and determine whether those bacteria are similar. 

Regulations: Establish government agencies, such as the U.S. Consumer 
Products Safety Commission (CPSC) and the Food and Drug Adminis-
tration (FDA) with the responsibility for performing critical duties, such 
as approving products as safe and effective prior to entering the market, 
inspecting manufacturing facilities, and pursuing recalls. These agencies 
assure that firms meet basic rules for safety, and they also possess the 
authority to impose sanctions or fines when they discover violations or 
non-compliance (Marucheck et al., 2011). 

Regulatory science: The science of developing new tools, standards, and 
approaches to assess the safety, efficacy, quality, and performance of all 
regulated products. It involves training in basic sciences that relate to the 
regulatory system; the development and validation of regulatory tests; 
screening and compliance testing; investigation of test results; and submis-
sion of dossiers for government or in-house review (FDA, 2012; Irwin et 
al., 1997).

Risk: The possibility or probability of loss, injury, disadvantage, or destruction. 

Risk analysis: A process consisting of three components: risk assessment, 
risk management, and risk communication.
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Risk assessment: A transparent means by which to link the nature and 
extent of public health protection (risk reduction) achieved as a result 
of different risk management actions (or interventions). Risk analysis is 
composed of three activities: (1) risk assessment, (2) risk management, and 
(3) risk communication. 

Risk characterization: The qualitative and/or quantitative estimation, in-
cluding attendant uncertainties, of the probability of occurrence and sever-
ity of known or potential adverse health effects in a given population based 
on hazard identification, hazard characterization, and exposure assessment.

Risk communication: The interactive exchange of information and opinions 
concerning risks among risk assessors, risk managers, consumers, and other 
interested parties.

Risk management: The process of weighing policy alternatives in the light 
of results of risk assessment, and, if required, selecting and implementing 
appropriate control options, including regulatory measures.

Standard setting: The establishment of a standard through the formulation 
of written rules and procedures. 

Standards: Established norms or codified requirements for a product, such 
as material specifications or technical standards for performance. Standards 
may be developed by regulatory agencies, public organizations or industry 
associations (Marucheck et al., 2011). 

Stringent regulatory authority: A national drug regulatory authority par-
ticipating in the International Conference on Harmonization of Technical 
Requirements for Registration of Pharmaceuticals for Human Use or the 
Pharmaceutical Inspection Co-operation Scheme. Countries with stringent 
regulatory agencies include the United States, European Union member 
states, and Japan, but for its purposes the committee also included Australia, 
New Zealand, Norway, Iceland, Switzerland, and Canada in this group. 

Supply chain: A system of organizations, people, technology, activities, 
information, and resources involved in moving a product or service from 
supplier to customer. Supply chain activities transform natural resources, 
raw materials, and components into a finished product that is delivered to 
the end customer. 

Surveillance: A key component of epidemiology, it can be defined as the 
ongoing collection, analysis, interpretation, and dissemination of health-
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related data. Surveillance is one of a number of methods used by epidemi-
ologists to gather information on a disease.

Surveillance system: A group of integrated and quality-assured, cost-
effective, and legally and professionally acceptable processes, designed for 
the purpose of identifying in an ongoing, flexible, standardized, timely, 
simple, sensitive, and predictive manner the emergence of meaningful epide-
miologic phenomena and their specific associations. These processes include 
human, laboratory, and informatics activities to skillfully manage informa-
tion derived from an entire defined community (or subgroup thereof that is 
sufficiently representative and large) and to disseminate that information in 
a timely and useful manner to those able to implement appropriate public 
health interventions. 

Third party certification: An independent assessment declaring that speci-
fied requirements pertaining to a product, person, process, or management 
system have been met. 

Trace: The ability to know the historical locations, the time spent at each 
location, record of ownership, packaging configurations, and environmen-
tal storage conditions for a particular drug (Koh et al., 2003).

Track: Involves knowing the physical location of a particular drug within 
the supply chain at all times (Koh et al., 2003). 

Track and trace: The foundation for improved patient safety by giving man-
ufacturers, distributors, and pharmacies a systemic method to detect and 
control counterfeiting, drug diversions, and mishandling (Koh et al., 2003). 

Verification: In HACCP, the use of methods, procedures, or tests in addition 
to those used in monitoring to determine compliance with the HACCP plan, 
and/or whether the HACCP plan needs modification in order to enhance 
food safety.
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Appendix B

A Review of Tort Liability’s Role in 
Food and Medical Product Regulation

Philip Chen
O’Neill Institute for Global and National Health Law

Georgetown University Law Center

INTRODUCTION

Public administrative systems and private tort liability1 both play im-
portant roles in product regulation in the United States and elsewhere in 
the world. Administrative systems are driven mainly by government agen-
cies that police the market through standard setting and enforcement. Tort 
liability is privately driven and occurs after injuries arise from product use 
and failure. Its impact is primarily felt through the monetary judgments that 
courts impose on industry actors deemed liable under the law. 

This paper provides an overview of (1) the role that tort (primarily 
product) liability plays in food and medical product regulation; (2) the key 
factors that affect the capacity of the tort liability system to function; and 
(3) the state of this system in countries of interest to the Committee’s work. 

With respect to these three considerations, this review maintains the 
following: Tort liability historically preceded and then played an overlap-
ping role with modern administrative systems. Today, tort liability’s role 
in food and medical product regulation can be analyzed by considering its 
impact on four objectives: safety, compensation, product availability, and 
product innovation. The extent of the tort system’s impact on those objec-
tives is a product of the liability rules that are laid down (for example, 
strict liability versus negligence); the extent of access to the legal process 
by plaintiffs; and the quality of civil justice institutions, such as the judi-

1  Although this paper refers to tort liability (the common law term), it intends to include 
the similar concept of delict in civil law systems. 
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ciary. Each country of interest to the committee faces different challenges in 
its own product liability system and civil justice institutions, as well as 
in its regulatory agencies.

This review provides a general historical and conceptual introduc-
tion, primarily from the perspective of the U.S. and European experience. 
Because legal systems are rooted in particular historical and cultural con-
texts, the determination of the appropriate scope of tort and administra-
tive responsibility with respect to food and medical products in a specific 
country depends on a detailed examination of the social context there. The 
key variables identified in this discussion may serve as a starting point for 
such a detailed examination.

HISTORICAL PERSPECTIVES ON TORT LIABILITY AND 
REGULATORY SYSTEMS FOR FOOD AND MEDICAL PRODUCTS

Food and medicines have been regulated since ancient times through 
criminal and civil mandates.2 In the Western world, Roman law prescribed 
quality and other requirements for food and drink, enforceable by the 
state. It also provided for civil liability, which could be pursued through 
private legal action in some instances. Early English history also reflected 
public and private enforcement of food standards. Under old English law, 
the Crown established basic quality systems such as uniform weights and 
measures, bread and grain standards, and officials to ensure compliance. 
At the same time, the common law permitted a buyer to sue a seller of sub-
standard food for damages.3 Owners of restaurants were subject to strict 
liability for sales of food and drink.4 Nevertheless, before industrialization, 
at least in common law countries, tort suits based on product quality were 
few, perhaps in part because the costs of litigation outweighed the benefits.5

Beginning in the mid-19th century, the development of mass produc-
tion, industrialization, science, and national markets led to changes in both 
how the state oversaw food and medical products. In the United States, the 
rise of the modern regulatory agency in the first half of the 20th century 
also coincided with expansion of the scope of product liability. Today’s U.S. 
Food and Drug Administration itself grew from its niche in the Bureau of 

2  Peter Barton Hutt and Peter Barton Hutt II, A History of Government Regulation of 
Adulteration and Misbranding of Food, 39 Food Drug & Cosm. L.J. 2 (1984). The following 
historical discussion is drawn from the authors’ discussion at pages 1-26.

3  Id., at 22.
4  James M. Guiher & Stanley C. Morris, Handling Food Products Liability Cases, 1 Food 

Drug Cosm. L.Q. 115 (1946).
5  Jane Stapleton, Product Liability 10 (1994).
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Chemistry within the Department of Agriculture into the Food and Drug 
Administration and took on broader regulatory powers.6 

Tort law also evolved in the United States under pressure from the grow-
ing number of consumer claims and lawsuits.7 For food products, consumers 
traditionally could not sue manufacturers directly in tort unless the latter had 
a contractual relationship with the former.8 In essence, the legal relation-
ships characterizing the supply chain became an obstacle interposed between 
the injured and the producer. However, by mid-century, those barriers had 
severely eroded. Lawyers for industry told their clients: “[W]ith minor, if 
any, exceptions, a manufacturer, canner, packer, or processor is presently 
held to be liable to a consumer for lack of care in the preparation or inspec-
tion of his product, where such lack of care proximately results in injury 
to the consumer.”9 At the same time, the pressure from litigation was also 
at work: some well-known manufacturers made greater efforts to institute 
product safety measures in response to the concern of potential exposure to 
lawsuits.10 

Tort liability for goods developed into a specialized area of product 
liability law, with its own plethora of detailed rules and doctrines. Fore-
most among these was the concept of strict liability. Under strict liability, 
the plaintiff need only show that the product was defective and caused the 
injury, he or she need not prove that the manufacturer was at fault or had 
breached a duty owed to the plaintiff. Over the course of the 1960s and 
1970s, both judges and scholars emphasized that such rules would result in 
safer products because manufacturers would be incentivized to take greater 
precautions to reduce their tort liability costs.11 

From the late 1970s through 1990s, growing criticism of this tort 

6  Daniel Carpenter, Reputation and Power 75-112 (2010) (describing the history of FDA’s 
regulatory powers from the 1920s through the passage of the Food, Drug and Cosmetic Act).

7  The American Canners’ Association data showed 151 claims and 5 lawsuits in 1923, and 
2,174 claims and 259 lawsuits by 1939. See Guiher and Morris, at 110; see also Bradshaw 
Mintener, Food Products Liability Law, 1 Food Drug Cosm. L.Q. 96, 99 (1946).

8  This legal concept is known as privity. See Rollin Perkins, Unwholesome Food As a Source 
of Liability, 5 Iowa L. Rev. 86, 87 (1919). However, the consumer could sue the retailer, who 
could, in turn, sue the distributor, and so on up the chain. However, such an approach might 
be “inadequate [because] [t]he dealer may be financially unable to respond to the extent of 
the injury.” Id.

9  Guiher and Morris, at 113.
10  Reed Dickerson, Products Liability and the Food Consumer 253 (1951) (“The same 

story was told: a rising claim-consciousness since World War I, resulting in the adoption of all 
known feasible precautions in an attempt to make food products as claim-proof as possible.”). 
Coca-Cola instituted a fully automated washing and disinfection system to reduce claims 
caused by contaminants or impurities in its drinks. Dickerson, at 254-255.

11  See generally Richard A. Epstein, Torts 389-92 (1999). For an example of influential 
scholarly work on this point, see Guido Calabresi, The Costs of Accidents: A Legal and 
Economic Analysis (1970).



Copyright © National Academy of Sciences. All rights reserved.

Ensuring Safe Foods and Medical Products Through Stronger Regulatory Systems Abroad 

256	 ENSURING SAFE FOODS AND MEDICAL PRODUCTS

framework arose because of a “litigation explosion” of product liability 
suits and the rise of costs of goods and services perceived to be the result 
of these cases.12 Historically, the majority of cases brought under product 
liability were premised on defects in production and manufacturing. More 
recently, cases against medical products producers are largely brought on 
grounds of inadequate warning and defective design, and questions in-
creasingly grew over whether such suits improved safety or thwarted the 
development of beneficial products.13

Today, the debate over the appropriate role of product liability con-
tinues in the United States and other developed countries, as competing 
demands of social objectives together with the costs and benefits of the 
tort system are balanced. In the next section, this review considers these 
objectives and the factors that influence the effectiveness of the product 
liability system.

ANALYSIS OF THE RELATIONSHIP BETWEEN 
ADMINISTRATIVE SYSTEMS FOR FDA-REGULATED 

PRODUCTS AND PRODUCT LIABILITY

Modern administrative systems and tort liability systems today have 
different purposes and methods to achieve their goals. An administrative 
regulatory system for food, drugs, and medical devices is primarily designed 
to oversee safety and effectiveness of the products in the marketplace. It 
accomplishes this by setting standards that industry must meet, and by 
enforcing those standards throughout the design, production, and market-
ing process using a variety of tools, including registration, pre-marketing 
approval, guidance, recall, detention, and seizure. Regulators and other law 
enforcement officials also have access to more coercive tools such as civil 
and criminal penalties. 

The modern tort liability system has a hybrid purpose, particularly in 
the United States.14 On the one hand, it provides compensation and redress 

12  Jane Stapleton, Product Liability 31-33 (1994).
13  See Steven Garber, Product Liability and the Economics of Pharmaceuticals and 

Medical Devices 40 (1993). A product is defective due to an inadequate warning “when the 
foreseeable risks of harm posed . . . could have been reduced or avoided by the provision of 
reasonable instructions or warnings by the seller or [relevant parties], and the omission of 
[these warnings] renders the product not reasonably safe.” A defective design is one in which 
“the foreseeable risks of harm posed by the product could have been reduced or avoided by 
the adoption of a reasonable alternative design by the seller or [relevant other parties], and 
the omission of the alternative design renders the product not reasonably safe.” Restatement 
of Torts (3d): Product Liability at sec. 2.

14  Kenneth S. Abraham, The Liability Century 8-9 (2008) (“[T]ort is in practice a system 
of mixed goals.”).
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for injuries to an individual caused by another party.15 In addition, tort 
systems, especially through the vehicle of product liability, clearly have 
market effects when large monetary judgments are entered against produc-
ers. (Settlements may have similar effects.) The fear of such potential dam-
ages, the media and public scrutiny they bring, can foster greater care and 
discipline on the part of producers. This, in turn, may have other intended 
or unintended consequences, such as price increases that could be passed 
on to consumers.

This section proceeds in three parts. First, it will briefly suggest some 
key goals that society seeks to meet in dealing with the development and 
use of FDA-regulated products and the tort system’s relationship to them. 
Second, it identifies access rules and the quality of civil justice institutions as 
additional factors that must be considered when examining a tort system’s 
effectiveness. Third, it discusses ways in which other significant product li-
ability systems, namely the European and New Zealand models, vary from 
the U.S. model. The purpose of this third discussion is to show the significant 
variation within product liability practices, and to emphasize that the legal 
system’s own procedural internal rules and institutions must also be consid-
ered when making any general conclusion about tort and administration. 

Societal Goals

This section relies upon Steven Garber’s framework for identifying 
the goals associated with the regulation of food and medical products.16 
Broadly speaking, society has four major objectives with respect to these 
products: safety, compensation, availability, and innovation. The tort sys-
tem affects each of these objectives in a range of ways.

Safety

By imposing monetary damages on tortfeasors, the tort law increases 
the costs to them of their activities. In the case of a defectively manufactured 
FDA-regulated product, the tort law penalizes the producer (or potentially 
others along the supply chain), and thus incentivizes companies to take 
greater precautions to prevent future production of defective goods.17 The 
rules that determine when liability attaches will affect the likelihood that 
damages will result. For example, as discussed earlier, as a general matter, 

15  See generally Jules L. Coleman, Risks and Wrongs (1992). 
16  Steven Garber identifies four “outcomes of interest”: product availability, pricing, safety 

and effectiveness, and innovation. This paper presents a variation of this framework and adds 
the goal of compensation. See Garber, at xxvi-xxix. 

17  Tomas J. Philipson and Eric Sun, Is the Food and Drug Administration Safe and Effec-
tive?, 22 J. Econ. Persp. 85, 92 (2008).
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a rule establishing strict liability for product defects will shift costs to the 
producer, while a negligence rule may reduce the burden.

Compensation

One of the key distinctions between administrative and tort systems 
is that tort systems require legally responsible private parties to compen-
sate the injured. In fact, this compensating of the plaintiff by the legally 
responsible defendant is at the core of tort liability. The definition of com-
pensation, including the scope and calculation of costs, such as pain and 
suffering, are different from jurisdiction to jurisdiction. 

Administrative systems typically do not provide compensation to in-
jured parties,18 and any fines or penalties assessed as a result of regulatory 
enforcement action inure to the treasury. Regulatory bodies can set up com-
pensation funds and administer them, although in the U.S. context, this has 
not been the common practice.19 Private health, disability, or other forms 
of insurance may also cover compensation for personal injuries.20 The 
availability and extent of these systems will vary from country to country.

Availability

The increased cost to manufacturers as a result of product liability law-
suits can also impact the availability of FDA-regulated products by making 
it no longer economically feasible to continue selling the product. This may 
produce a social benefit by driving out substandard products. The Dalkon 
Shield case is often described in this way.21 In other instances, actual or 
potential tort liability may cause producers in key industries to consider ex-
iting the market or to raise prices significantly, which may result in greater 
social harm. For FDA-regulated products in the United States, one of the 
more visible examples of this phenomenon was product litigation over 

18  One historical exception to this is state-administered worker compensation. In the FDA-
regulated products arena, a number of countries have compensation funds administered and 
financed by the state (or by private industry) for particular FDA-regulated product categories. 
See, e.g., Fondazaione Rosselli, Analysis of the Economic Impact of the Development Risk 
Clause as provided by Directive 85/374/EEC on Liability for Defective Products 93-99 
(2004)(Denmark, UK, Austria, Germany (public funds for certain products); Sweden, Finland, 
Germany (manufacturer funded).

19  In the United States in the FDA-regulated product area, the National Vaccine Injury 
Compensation Program is an exception. See n.22 infra.

20  A. Mitchell Polinsky and Steven Shavell, The Uneasy Case for Product Liability, 123 
Harv. L. Rev. 1437, 1462 (2010).

21  Garber, at 83-84.
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childhood vaccines, which resulted in shortages of key medicines until the 
government intervened to reduce the scope of liability for vaccine-makers.22 

Innovation

Related to the issue of availability is that of innovation. Increasing the 
cost to producers of certain FDA-regulated products may impact innova-
tion by driving companies to abandon projects that may be too risky. This 
point is made most frequently in the debate over the “development risk 
clause” in the European Union’s Product Liability Directive. The “develop-
ment risk clause” is a defense to liability when the manufacturer can show 
“that the state of scientific and technical knowledge at the time when he put 
the product into circulation was not such as to enable the existence of the 
defect to be discovered.”23 This clause was introduced precisely to ensure 
that innovation was not inhibited by product liability.24 

Empirical Studies

It is worth noting that in considering the practical effect of the tort 
system on issues such as safety, availability, and innovation, no empirical 
studies provide definitive conclusions (particularly across national jurisdic-
tions). Experts all acknowledge the problems in obtaining and interpreting 
the pertinent data.25 For example, in the case of the European development 
risk clause and its relationship to innovation, a recent study commissioned 
by the European Union acknowledged that “[i]t is very difficult to collect 
sound empirical evidence on the effect the [clause] has on a company’s 
innovative effort.”26 Multiple variables may enter into the calculation of a 
potential innovator to continue or abandon research during the course of 
product creation. With respect to foodborne illness litigation, experts that 
reviewed jury verdicts noted the difficulty in determining “exactly how 

22  Supply concerns were central to the passage of the National Childhood Vaccine Injury Act 
of 1986. See H.R. Rep. No. 99-908, at 1986 U.S.C.C.A.N. 6344, at 6347-6348. To address 
this issue, the Act modified tort liability for vaccine manufacturers. It eliminated the ability of 
plaintiffs to claim that a vaccine was defectively designed, while creating a simplified compen-
sation process for claimants. However, it allowed suits against manufacturers on the ground 
that the vaccine was defectively manufactured, or if manufacturers engaged in fraudulent and 
other similar activity. See Bruesewitz v. Wyeth, 131 S. Ct. 1068, 1072-1074 (2011).

23  Council Directive 85/374 art. 7(e), 1985 OJ (L 210) (EEC) (on the approximation of the 
laws, regulations, and administrative provisions of the Member States concerning liability for 
defective products).

24  Stapleton, at 225-229.
25  See, e.g., Garber, at vi; Jean C. Buzby, et al., Jury Decisions and Awards in Personal 

Injury Lawsuits Involving Foodborne Pathogens, 36 J. Consumer Aff. 220, 235-37 (2002).
26  Fondazaione Rosselli, at 3.
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firms are affected by such legal action because the actual decision making 
on food safety issues by firms is generally kept confidential.”27

Even if such data were fully available in the U.S. context, it is not clear 
how any legal or policy conclusions that are drawn would be directly ap-
plicable to other countries because results in other countries depend on the 
structure of legal institutions, rules of access, social and political attitudes 
toward litigation, among others.28 These issues are discussed below.

Factors Influencing Results and Effectiveness of the Tort Liability System

The way in which the tort system affects regulatory outcomes such 
as safety for food and medical products is largely affected by three main 
factors: (1) substantive rules governing liability; (2) the ability of injured 
parties to access the tort system; and (3) the quality of the civil justice in-
stitutions that govern the tort system.29 With respect to (1), the key policy 
and legal concerns were discussed above. This subsection discusses access 
and institutional concerns.

Access 

The civil liability system in most countries is based in the judicial sys-
tem. The primary method of access is through the injured parties’ filing 
of a lawsuit in a court. Many practical factors influence the relative ease of 
plaintiffs to use the courts for redress: the principal elements include the 

27  Buzby, at 236. Buzby concludes that “[t]here is also reason to suspect that the strongest 
incentive for food firms to improve food safety is the threat of large outbreaks of foodborne 
illness resulting in widespread litigation and uninsured economic losses.” Id. at 237.

28  Matthew Reimann, Liability for Defective Products at the Beginning of the Twenty-First 
Century: Emergence of a Worldwide Standard?, 51 Am. J. Comp. L. 751, 812 (2003). Jane 
Stapleton, an expert on U.S. and European product liability systems makes this exact point 
about comparability: “In the absence of Rand-type [empirical] studies, such ‘arguments’ 
[over the effect of product liability on the economy] reduce to speculation and rhetoric. The 
internal complexity of market dynamics would make any such future studies very difficult to 
do and their conclusions would probably carry little weight when applied to another legal 
and economic system where, for example, claims rates are much lower, tax policy is different, 
and public provision in areas such as health care is much more generous.” Stapleton, at 35.

29  See Christopher Hodges, Approaches to product liability in the EU and Member States, in 
Product Liability in Comparative Perspective (2005). Hodges identifies a number of these fac-
tors in considering product liability: “substantive law on liability”; “mechanisms for funding 
lawyers and court costs, and the extent and proportionality of the financial risk to claimant 
and defendant”; “rules of procedure”; “law on damages”; “sometimes, conflict/jurisdictional 
issues such as proper law, jurisdiction and enforcement of judgments.” See id. at 192.
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cost of litigation and fact-finding.30 For example, one study of consumer 
foodborne illness litigation in the United States concluded that a key fac-
tor in determining the success of such a lawsuit was the ability to identify 
the pathogen that caused injury.31 This likely requires “supporting medical 
information [and] microbiological testing on any suspect food,” which 
could be costly.32

Tort systems have sought to reduce the burden of such lawsuits on 
individual plaintiffs, particularly with respect to product liability, through 
a number of mechanisms. The most well known is the class action. This 
vehicle allows plaintiffs to combine their lawsuits, which contain the same 
nucleus of law and fact, thus saving the need to litigate individually across 
many courts.33 In the United States, the expansion of class action mecha-
nisms facilitated a wide number of lawsuits concerning FDA-regulated 
products.34 A second well-known method of cost-reduction for the plaintiff 
is the contingent fee, in which clients agree to allow attorneys to take a 
percentage of a successful judgment in return for the attorneys’ covering 
the costs of the litigation up front.35 Other mechanisms can include state-
funded legal aid. The importance of access is reflected in a recently com-
missioned study by the European Union in which “greater access to legal 
assistance” was most frequently mentioned as a “major factor” in “contrib-
uting to the success of product liability claims in European jurisdictions.”36 

30  Richard A. Nagareda, Mass Torts in a World of Settlement 8 (2007) (“Improved 
capitalization gave plaintiffs’ law firms the financial wherewithal to undertake the kinds of 
lengthy, expensive discovery campaigns permitted . . . and essential as a strategic matter in 
litigation against large-scale corporate defendants.”).

31  Buzby, at 235-36.
32  Id., at 236.
33  Fed. R. Civ. P. 23. (listing requirements for class certification).
34  See Deborah Hensler et al., Class Action Dilemmas 23-31 (2000) (discussing the his-

torical development of class action mechanisms in the United States and noting that “mass 
personal injury class actions seemed to be growing in number and scope” and listing litigation 
over HIV-contaminated blood products, asbestos, and silicone breast implants). 

35  See Herbert M. Kritzer, Risks, Reputations, and Rewards: Contingency Fee Legal Prac-
tice in the United States 254 (2004) (noting that “contingency fees can provide a means of 
access to justice” but also noting that other mechanisms exist such as “legal aid, legal expense 
insurance . . . [and] fee shifting”). He concludes that the system “encourage[s] lawyers to 
pursue . . . highly risky and costly cases” but that some of those cases are ones in which “in 
the absence of legal attack, dangerous products and practices would have gone unabated.” 
Id. at 267. 

36  Lovells, Product Liability in the European Union: A report for the European Commission 
36 (2003) (findings based on a survey of product liability attorneys, regulators, industry, and 
consumers).
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Civil Justice Institutions

The other essential component of an effective tort system is the quality 
of civil justice institutions. Some of the principal elements of a function-
ing judicial system include: independence of courts from the executive 
branches, impartiality of judges, adequacy of resources, and the ability of 
the courts to enforce judgments.37 These attributes are described as “the 
cornerstone of the rule of law.” Improving the baseline legal institutions 
such as the judiciary is now considered to be a fundamental part of eco-
nomic development by multilateral institutions such as the World Bank. 
Without a functioning set of judicial institutions, substantive tort law rules 
are not meaningful.

Contextualized Determinations

Although tort and administrative systems have different goals, they 
overlap and influence safety outcomes for FDA-regulated products. Pre-
cisely how and to what extent is a combination of the specific institutional 
design of the tort and the administrative system, the substantive rules gov-
erning them, as well as their available resources. The United States itself 
has a contoured approach that has precluded lawsuits for some types of 
product liability claims with respect to particular pharmaceutical and medi-
cal device products.38 

Traditionally, the approach of European states and the United States 
diverged in terms of the reliance and availability of product liability. The 
European Union moved toward a greater acceptance of product liability 
when it adopted regional legislation.39 Momentum to adopt a regional 

37  James H. Anderson, et al., Judicial Systems in Transition Economies, 57-61 (2005) 
(World Bank report on legal and judicial reform, focusing on Europe and Central Asia).

38  For example, the medical products realm in the United States currently evinces a compli-
cated patchwork of liability rules. Product liability suits against medical device manufacturers 
can no longer be brought if the claim is based on standards “different from” or “in addition 
to” FDA requirements. Accordingly, plaintiffs cannot bring cases under theories of design 
defect or inadequate warning defects under state tort law for medical devices that have un-
dergone pre-market authorization. See Riegel v. Medtronic, Inc., 552 U.S. 312 (2008). If the 
device was in violation of FDA standards (for example, in manufacturing), then the suit could 
be maintained. However, if the medical device was marketed pursuant to the 510(k) process, 
the manufacturer could be fully subject to product liability. See Medtronic, Inc., v. Lohr, 518 
U.S. 470 (1996). For NDA innovator pharmaceuticals, lawsuits can continue to be brought 
under the inadequate warning defects theory. See Wyeth v. Levine, 555 U.S. 555 (2009). 
However, suits against generic pharmaceutical manufacturers filed under the same grounds 
must be dismissed. See PLIVA, Inc. v. Mensing, 131 S.Ct. 2567 (2011). Claims against vaccine 
manufacturers must proceed in a special tribunal under the National Childhood Vaccine Injury 
Act. See Bruesewitz v. Wyeth, 131 S. Ct. 1068 (2011).

39  Council Directive 85/374 art. 7(e), 1985 OJ (L 210) (EEC) (on the approximation of the 
laws, regulations, and administrative provisions of the Member States concerning liability for 
defective products).
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product liability rule was deeply influenced by the injuries suffered across 
Europe due to widespread birth defects caused by the drug thalidomide.40 
The European rule adopts similar strict liability approaches, however, it 
differed in some respects in how it allocated burdens of proof.41 One 
early difference was that it permitted agricultural products to be exempted 
from the strict liability system; however, because of the subsequent Bovine 
Spongiform Encephalopathy (BSE) crisis, the European Union amended the 
law to require each country to apply strict liability for those products.42

European and U.S. systems also approach the issue of class actions 
and litigation costs in different ways. The U.S. view seeks “to overcome 
the problem that small recoveries do not provide the incentive for any indi
vidual to bring a solo action prosecuting his or her rights. A class action 
solves this problem by aggregating the relatively paltry potential recoveries 
into something worth someones . . . labor.”43 As a result, the U.S. ap-
proach seeks to deputize the private bar to achieve public policy goals such 
as market safety. While European jurisdictions have begun to permit class 
action-styled, group lawsuits, they differ in significant ways, reflecting a 
desire to control the growth of such litigation.44 On the cost side, the two 
also diverge: European jurisdictions tend to require the loser to pay winner’s 
legal fees, which may tend to discourage risk taking by plaintiffs.45

Some countries with well-developed regulatory systems have made de-
liberate public policy choices to emphasize one end of the tort-regulatory 
spectrum. For example, New Zealand significantly curtailed its tort law and 
replaced substantial portions with a government-administered “no-fault” 
system in 1974.46 Under the New Zealand system, personal injury lawsuits 
are replaced with application to a state-run compensation fund. As a gen-
eral matter, lawsuits for accidental injuries caused by FDA-regulated prod-
ucts cannot be brought under tort.47 Instead, the injured party applies to 

40  Stapleton, at 45.
41  Id., at 66.
42  European Union, Defective products: liability, at http://europa.eu/legislation_summaries/

consumers/consumer_safety/l32012_en.htm (last visited Nov. 7, 2011).
43  Amchem Products, Inc. v. Windsor, 521 U.S. 591, 617 (1997).
44  Richard A. Nagareda, Aggregate Litigation Across the Atlantic and the Future of American 

Exceptionalism, 62 Vand. L. Rev. 1, 28-30 (2009).
45  Id., at 30.
46  Legal reform was led by a government commission, which produced the Woodhouse 

Report, detailing the costs and inefficiencies of the tort liability system. See Peter H. Schuck, 
Tort Reform, Kiwi-Style, 27 Yale L. & Pol’y Rev. 187, 188 (2008). 

47  One exception may be for foodborne illnesses, because the ACA does not cover personal 
injuries arising from accidents that are the result of ingesting “a virus, bacterium, or proto-
zoan.” See Accident Compensation Act, Section 25(1)(ba); Bill Marler, My View of Food 
Poisoning Law in Australia and New Zealand, at http://www.marlerblog.com/case-news/
my-view-of-food-poisoning-law-in-australia-and-new-zealand/.
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a government agency, the Accident Compensation Commission (ACC) for 
redress. The ACC system reduces substantially the ability of the traditional 
tort system to deter actions of product manufacturers. It arguably places a 
larger burden on the administrative agency to provide adequate oversight 
and to ensure compliance. 

What constitutes the optimal mix of administrative regulation and 
product liability may depend not only on the state of the civil justice sys-
tem, but also on the quality of the public agencies charged with overseeing 
the safety of FDA-regulated products. As a general matter, administrative 
systems are largely affected by (1) resource constraints and (2) regulatory 
independence. Without adequate financial, technical, and human resources, 
agencies cannot meet existing or expanding responsibilities.48 Regulatory 
effectiveness also depends on the agency given an appropriate scope of 
authority and capacity to resist any inappropriate influence on the part 
of vested interests. For example, when an agency is unduly dependent 
upon industry, its policies may reflect those viewpoints in a manner that 
compromises its mission.49 This risk may be higher in countries in which 
regulatory capacities are still developing. Because FDA-regulated products, 
particularly pharmaceuticals and medical devices, require substantial scien-
tific expertise to develop and to evaluate, a developing country may have 
a smaller pool of domestic scientific expertise. Those individuals may be 
highly sought after by both regulators and industry, increasing the risk of 
inappropriate conflicts of interest.50 

48  One current domestic example of this situation: U.S. FDA recognized early on that its expand-
ing responsibilities due to technological change and globalization placed an even greater strain 
on its ability to accomplish its mission. See, e.g., FDA Science Board Subcommittee on Science 
and Technology, FDA Science and Mission at Risk (2007) at http://www.fda.gov/ohrms/dockets/
ac/07/briefing/2007-4329b_02_01_FDA%20Report%20on%20Science%20and%20Technology.
pdf (finding that the agency cannot fulfill its mandate because “its scientific workforce does not 
have sufficient capacity and capability”).

49  See George Stigler, The Theory of Economic Regulation, 2 Bell J. Econ. & Mgmt. Sci. 
3 (1971) (articulating concept of agency capture). 

50  This risk is not confined only to developing countries. In the U.S. context, the pool of 
scientific expertise in FDA-regulated products is often highly specialized, and commonly re-
sides in industry and in academic settings. The U.S. FDA has established a conflict-of-interest 
and disclosure system, but concerns rose over the number of waivers granted for persons with 
identified conflicts. See, e.g., FDA Advisory Committees Process for Recruiting Members and 
Evaluating Potential Conflicts of Interest at http://www.gao.gov/new.items/d08640.pdf and 
Guidance for the Public, FDA Advisory Committee Members, and FDA Staff on Procedures 
for Determining Conflict of Interest and Eligibility for Participation in FDA Advisory Commit-
tees at http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM125646.pdf.
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A BRIEF REVIEW OF PRODUCT LIABILITY PRACTICES 
IN SELECTED FOREIGN JURISDICTIONS

This section briefly addresses product liability systems in four countries 
that are critical to this committee’s review: Brazil, India, China, and South 
Africa. Each country has a unique legal system and culture, with its own 
institutional structure and challenges. This brief review is not exhaustive, 
but is meant to introduce the central legal doctrines and institutions that 
bear on the matter of product liability, particularly for food and medical 
products.

Brazil

Brazil’s current product liability system is primarily founded on the 
Consumer Protection Code, which it adopted in 1990.51 The code was the 
result of a constitutional amendment and sought to widen consumer access 
to courts. It did so through a number of key mechanisms. First, liability 
for defective products is strict and does not depend on a finding of negli-
gence.52 Second, the law introduced a more liberal class action procedure 
that permits non-governmental associations to bring lawsuits on behalf of 
injured consumers.53 Third, it reduced class plaintiffs’ burden of litigation 
costs. Under traditional practice, legal costs were borne by the loser. This 
rule tends to discourage product litigation because it places substantial 
financial risk on the plaintiff. The consumer protection code alters the cal-
culus by only shifting costs to the class plaintiff if the suit itself is deemed to 
be frivolous.54 The code also places a legal obligation on manufacturers to 
recall products if they have knowledge of the dangerousness of the product. 
If the product is not recalled, that fact is deemed as satisfying a finding 
of negligence on the part of the manufacturer, which can impose further 
potential liabilities.55

Although the consumer protection code has increased the capacity of 
parties to sue under product liability in doctrine, a number of factors con-
strain the expansion of such suits. For example, unlike in the United States, 

51  Consumer Protection Law (No. 8,078 of September 11, 1990).
52  Alejandro Hernandez Maestroni, Part I: Introduction: Overview of the Study Undertaken 

by the National Law Center for Inter-American Free Trade, 20 Ariz. J. Int’l & Comp. L. 1, 7 
(2003). Brazil recognizes manufacturing, design, and failure-to-warn defects. Although Brazil 
codifies liability as strict, there is debate over whether manufacturers can claim a “develop-
ment risk” defense. Id. at 25 and 30-31.

53  Antonio Gidi, Class Actions in Brazil, 51 Am. J. Comp. L. 311, 363-69 (2003) (discussing 
Art. 82).

54  Id., at 340. 
55  Julio Cesar Bueno, Brazil, in the International Comparative Legal Guide to Product Li-

ability (2011), at sec. 1.4.
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there is little use of contingency fee arrangements, and plaintiffs have only 
limited discovery rights.56 The product liability bar is small, and access to 
scientific expertise necessary to prosecute significant actions is limited.57 
One practitioner observes that consumer claims against pharmaceutical 
products rarely succeed unless “the product is severely defective, and causes 
a significant side effect to the consumer” and “only those cases that receive 
media attention make it to litigation.”58

The larger legal framework is also facing challenges in the midst of 
significant institutional reforms. After the end of military rule, the new 
constitution established a separate and independent judiciary. The courts 
crafted their own tenure, pay, and disciplinary systems, with little oversight 
by other branches of government.59 Serious cases of judicial corruption 
and waste continued, however, severely undermining the credibility of the 
courts and resulted in a constitutional amendment that now seeks to rein 
in the judiciary.60 From a case management perspective, today, the judiciary 
continues to face a high backlog of civil cases.61 Different localities face 
severe institutional challenges: in Sao Paolo, each judge has an average of 
8,000 to 10,000 cases.62 In sum, while the rules governing product liabil-
ity liberalized, the practical difficulties that plaintiffs face in accessing the 
courts, together with the state of the civil justice system, indicate that the 
tort system is likely to play a constrained role in product regulation.

India

India’s modern legal system is grounded in the common law tradition. 
However, as a result of rising concerns over consumer rights, it substantially 
reformed its approach to civil liability in 1986 by enacting the Consumer 
Protection Act. Under the Act, a consumer can recover for injuries suffered 
but must establish that the manufacturer was negligent.63

56  Gidi, at 320.
57  Id. at 333.
58  Otto Banho Licks, Life Sciences: Brazil (2010), at http://www.practicallaw.com/

lifescienceshandbook.
59  Mariana Mota Prado, The Paradox of Rule of Law Reforms, 60 U. Toronto L.J. 555, 

559-560 (2010) (discussing Brazilian judicial reform).
60  Prado, at 561. According to one study, corruption generally costs Brazil the equivalent 

of 0.5% of its GDP or approximately US$5 billion per year. See David Fleischer, Countries 
at the Crossroads: Freedom House 2010 Report on Brazil, at 15 (http://freedomhouse.org/
template.cfm?page=140&edition=9&ccrpage=43&ccrcountry=178).

61  According to an earlier study, there were 17.3 million cases in the system, 1 for every 
10 persons. See U.N. Special Rapporteur, Report of the UN Special Rapporteur on the Inde-
pendence of Judges and Lawyers, ¶21, U.N. Doc E/CN.4/2005/60/Add.3. (Feb. 22, 2005).

62  Id. at ¶23.
63  Consumer Protection Act of 1986 at Art. 14(1)(d).
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The law establishes special consumer commissions and forums, with 
authority similar to the regular civil courts, to enforce rules and adjudicate 
claims under the consumer law, including cases of product liability. These 
special bodies were meant to ease access by making the legal process “less 
formal, cheaper, and faster.”64 Under the Act, court fees are low, and the 
initial pleading requirements are minimal. Complainants can litigate with 
or without a lawyer. Moreover, the law includes consumer-friendly provi-
sions allowing consumer associations or similar public interest groups to 
sue on behalf of injured parties. Cases have been brought for food adul-
teration, and plaintiffs in one case obtained a judgment for $12,000 for 
contaminated canola oil.65 Yet despite the changes in the law, it appears 
that product liability suits are only a small fraction of Consumer Protection 
Act cases.66

In the alternative, plaintiffs still can proceed under the traditional 
common law tort system. In that forum, the ability of plaintiffs to obtain 
discovery is greater than in non-common law systems. Plaintiffs can also 
file class actions, but such actions have been rare in mass tort lawsuits.67 
Access is also hindered because attorneys cannot take cases on a contingent 
fee basis. 

As an institution, India’s courts also face the problem of corruption, 
which is reportedly quite severe at lower levels of the system.68 It is esti-
mated that use of the regular civil courts in India is “among the lowest in 
the world.”69 This may be the result of the massive backlog of cases in the 
courts: estimated to be 20 million in the lower courts.70

The administrative system for FDA-regulated products has similarly 
undergone significant change and reorganization. The food safety regula-
tory system was reformed under the Food Safety and Standards Act of 
2006. A notable feature of this legislation is the empowerment of Adjudi-
cating Officers and a special Tribunal to summarily handle cases of food 

64  Reimann, at 804.
65  Avtar Singh, Law of Consumer Protection 223-224 (2005) (the judgment figure is in the 

equivalent of 2011 US dollars).
66  Reimann, at 804.
67  International Commission of Jurists, Access to Justice: Human Rights Abuses Involving 

Corporations 58-9 (2011).
68  See Immigration and Refugee Board of Canada, India: Independence of and corruption 

within the judicial system (2007-April 2009); International Commission of Jurists, Access to 
Justice: Human Rights Abuses Involving Corporations 53 (2011).

69  Marc Galanter & Jayanth K. Krishnan, “Bread for the Poor”: Access to Justice and the 
Rights of the Needy in India, 55 Hastings L.J. 789-90 n.1 & n.2 (2004) (discussing empirical 
data in India and also finding that “reliable data [on the court system] are scarce”).

70  Maja B. Micevska, Arnab K. Hazra, Problem of Court Congestion: Evidence from 
Indian Lower Courts (2004), at http://www.zef.de/fileadmin/webfiles/downloads/zef_dp/
zef_dp88.pdf.
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safety arising under the law, and regulators can seek civil compensation for 
victims in that forum in addition to fines and penalties.71 The officers have 
exclusive jurisdiction of cases arising under the Act, placing it outside the 
authority of the regular civil courts.72

Although the substantive rules for liability do not appear as friendly as 
under U.S. law, India has taken significant recent steps toward increasing 
the access of plaintiffs to legal remedies under the product liability system 
through its consumer legislation. However, institutional problems caused 
by docket congestion and corruption plague the effectiveness of the civil 
justice system, and place in question its ability to serve as a backstop for 
product safety. 

China

China’s legal and regulatory system is a product of civil law, Soviet 
law, and common law influences. China’s approach to FDA-product regula-
tion is primarily state-centered. It relies heavily upon government agencies 
to conduct inspections and to penalize violations, either through fines or 
criminal prosecution. Usually, these are organized as periodic crackdowns, 
and in recent years, such campaigns have been waged on identified products 
of public concern, such as dairy and cooking oil.73 

With respect to the substantive law, China formally adopted a tort law 
in 2009 that re-codified and provided greater detail on the scope of tort 
liability in various specific areas. It provides for strict liability for defective 
products.74 A defect is an “unreasonable danger existing in a product” 
that “endangers the safety of human life” or is not compliant with relevant 
safety standards.75 It appears that Chinese law also includes a development 
risk clause similar to the European one.76 In its new Food Safety law, China 
also provided for damages equivalent to 10 times the cost of the product if 

71  Food Safety and Standards Act, 2006, No. 34, secs. 65, 68, 70 (compensation provisions 
and powers of Adjudicating Officer and Appellate Tribunal).

72  Food Safety and Standards Act, 2006, No. 34, sec. 72.
73  See, e.g., Zhang Yan and Cao Yin, 32 held in ‘gutter oil’ crackdown, China Daily, Sept. 

14, 2011, at http://europe.chinadaily.com.cn/china/2011-09/14/content_13682763.htm (last 
visited Nov. 7, 2011).

74  Tort Law (promulgated by Standing Committee of the National People’s Congress, 
Dec. 26, 2009, effective July 1, 2010), art. 41, translated in World Intellectual Property 
Organization, at http://www.wipo.int/wipolex/en/text.jsp?file_id=182630 (last visited Nov. 
7, 2011) (P.R.C.).

75  Product Quality Law (promulgated by Standing Committee of the National People’s Con-
gress, Feb. 22, 1993, amended and effective July 8, 2000), art. 46, translation at the Ministry 
of Science and Technology of China, http://www.most.gov.cn/eng/policies/regulations/200501/
t20050105_18422.htm (last visited Nov. 7, 2011) (P.R.C.).

76  Product Quality Law, art. 41(3).
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manufacturers produce unqualified food or sellers knowingly sell unquali-
fied food.77 

In terms of the civil justice system and access of plaintiffs to courts, 
large-scale product liability actions are not prevalent. Court institutions are 
not formally independent, and accordingly are subject to directives from var-
ious political authorities, which have tended to discourage such lawsuits.78 
Accordingly, successful tort lawsuits against manufacturers for mass torts in 
the FDA-regulated sphere are few, particularly when they are perceived to 
lead to potential social instability.79 Aggregated, class lawsuits are permitted 
under the Civil Procedure Law,80 however, recent national bar association 
rules concerning the formation and prosecution of class actions require that 
any case with 10 or more plaintiffs should receive the approval of three or 
more partners in the law firm and be reported to the local bar association 

77  Food Safety Law (promulgated by Standing Committee of the National People’s Congress, 
Feb. 8, 2009, effective June 1, 2009), art. 96, translation at U.S. Department of Agriculture, 
http://www.fas.usda.gov/gainfiles/200903/146327461.pdf (P.R.C.).

78  Article 3 of China’s Constitution states that judicial authorities are “created by the 
people’s congresses to which they are responsible and under whose supervision they operate.” 
Article 128 notes that “The Supreme People’s Court is responsible to the National People’s 
Congress and its Standing Committee. Local people’s courts at different levels are responsible 
to the organs of state power which created them.” More recently, the guiding doctrine of the 
judiciary (the “Three Supremes”) was enunciated by President Hu Jintao and reiterated by 
the head of the Supreme Peoples’ Court. The three key principles were 1) supremacy of the 
Party; 2) supremacy of the people; and 3) supremacy of the law. See Wang Shengjun: “Three 
Supremes” shall always be the guiding thought of the courts, Xinhua Net, June 23, 2008, at 
http://news.xinhuanet.com/legal/2008-06/23/content_8420938.htm (crediting original source 
as Legal Daily) (site last visited Nov. 2, 2011). The doctrine was widely interpreted in China 
as highlighting the importance of political and Party factors over that of law. 

79  For example, although product liability lawsuits were filed in connection with the deaths 
and injuries arising out of the 2008 contamination of milk and milk powder, these cases were 
ultimately not resolved in the courts. According to various media reports, courts did not accept 
case filings until a significant number of victims agreed to a settlement mechanism developed 
by the state. See Andrew Jacobs, Parents Reject China Milk Settlement, N.Y. Times, Jan. 13, 
2009, at http://www.nytimes.com/2009/01/14/world/asia/14china.html?ref=melamine; Edward 
Wong, Milk Scandal in China Yields Cash for Parents, N.Y. Times, Jan. 16, 2009, at http://
www.nytimes.com/2009/01/17/world/asia/17milk.html?ref=melamine; Michael Wines, Local 
Court Is China’s First to Accept a Tainted-Milk Suit, N.Y. Times, Mar. 25, 2009, at http://
www.nytimes.com/2009/03/26/world/asia/26milk.html?ref=melamine.

80  Civil Procedure Law (promulgated by the National People’s Congress, Apr. 9, 1991, 
effective Apr. 9, 1991), arts. 53-55, translation at China.org.cn, the authorized government 
website at http://www.china.org.cn/english/government/207339.htm (site last visited Nov. 7, 
2011) (P.R.C.).
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upon receiving the case.81 Such restrictions, together with the state’s general 
aversion to large-scale litigation because of its effect on political stability, 
tend to reduce the role that product liability plays in these matters. 

South Africa

South Africa’s product liability system did not contemporaneously 
follow the changes in doctrine that occurred in North America and in 
Europe.82 From a doctrinal standpoint, until recently, South Africa fol-
lowed traditional tort principles and required the plaintiff to show that the 
manufacturer’s behavior was negligent before a court would make a finding 
of liability.83 Much of this started to change as early as 2004, when South 
Africa’s Department of Trade and Industry put forth a policy proposal to 
draft comprehensive consumer protection legislation. The agency recog-
nized the country’s consumer laws as “outdated, fragmented and predicated 
on principles contrary to the democratic system.”84 This effort culminated 
in the country’s Consumer Protection Act in 2008.

Under the new law, producers are strictly liable to consumers for pro-
ducing goods that are unsafe, defective, or hazardous, regardless of whether 
the producer was negligent.85 There is no liability, however, if the harm 
caused is “wholly attributable” to compliance with existing regulatory stan-
dards.86 One can infer from this language that producers of FDA-regulated 
products that comply with South Africa’s regulatory standards may be 
shielded from liability but only as long as it can be shown that the harm 
was completely caused by compliance with the relevant rules. Although 
the text of the law suggests every type of product defect is subject to strict 
liability, this approach is a significant departure from its own past practice 
and in some ways different from comparative practice.87 Since the law was 

81  All China Lawyers’ Association, Guiding Opinion on Attorney Handling of 
“Mass Cases,” Mar. 20, 2006, at Secs 1.1, 3.1, 3.2, at http://www.dffy.com/faguixiazai/
ssf/200606/20060620110110.htm (in Chinese) (last visited Nov. 7, 2011). It also notes that 
lawyers should be particularly cognizant of such rules when “sensitive cases” arise. See id. at 
Sec. 5. One report suggests that the All China Lawyers’ Association is considering revisions 
to the rule. See All China Lawyers’ Association will revise “Guiding Opinion on Attorney 
Handling of Sensitive Mass Cases,” Feb. 5, 2010, at Xinhua Net, http://news.xinhuanet.com/
legal/2010-02/05/content_12936276.htm (site last visited Nov. 3, 2011).

82  J. Neethling, Law of Delict 317 (2010) (“In this regard [product liability law] it must, 
however, be pointed out that South African law is still in its infancy.”).

83  Id. at 317-18.
84  Department of Trade & Industry, Draft Green Paper on the Consumer Policy Framework 

09/04, Gazette No. 26774, at 6.
85  Consumer Protection Act 68 of 2008 s. 61(1) (South Africa).
86  Consumer Protection Act 68 of 2008 s. 61(4)(a) (South Africa).
87  For example, under pre-existing South African law of delict, such a claim would have 

been subject to a finding of negligence. Moreover, U.S. and European practice do not apply 
principles of strict liability in those instances.
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not in effect until April 2011, it may be premature to draw final conclusions 
on its overall effect on product liability and safety. 

Despite these changes in the substantive law, access-to-justice issues in 
South Africa remain a significant barrier. A study notes that a 1-hour legal 
consultation would cost an average household approximately 1 weeks’ worth 
of wages.88 Although contingency fees were permitted in 1997, the losing 
party still bears all costs of the lawsuit.89 The new legislation allows regis-
tered consumer groups to conduct litigation on behalf of consumers. This 
type of representative litigation may also ease access-to-justice problems.90

Approaching the system from an institutional perspective, the new law 
reaffirms that consumers have access to not only the regular courts, but 
also special courts such as the Consumer Tribunal and provincial and lower 
consumer courts.91 It is anticipated that the system of consumer courts will 
expand as the law is implemented.92 As a general matter, the courts are 
functionally independent, and funding appears adequate, although there 
are significant disparities between urban and rural areas.93 Although sig-
nificant practical obstacles exist for plaintiffs in pursuing product liability 
suits in South Africa, revisions to the tort system and passage of consumer 
protection seem to have created momentum for potential advances.

CONCLUSION

Assessing the role that the tort system has in the regulation of food 
and medical products in developing countries requires a highly factual and 
context-dependent understanding of the potential capacity of both the civil 
justice and administrative regulatory systems. As this committee recognizes, 
“developing countries” for the purposes of this study may encompass “a 
heterogeneous group of 150 or more low- and middle-income countries.” 
In countries where administrative agencies are under-resourced or chal-
lenged by lack of independence, efforts to support the civil justice system, 
particularly in the area of tort liability may help support the regulation of 
food and medical products.

88  AfriMAP and Open Society Foundation for South Africa, South Africa: Justice Sector 
and the Rule of Law 29 (2005) (discussion paper).

89  Christopher Roederer, The Transformation of South African Private Law After Ten Years 
of Democracy, 37 Colum. Hum. Rts. L. Rev. 447, 494 (2006).

90  Consumer Protection Act 68 of 2008, s.78 (South Africa).
91  Consumer Protection Act 68 of 2008, s.69 (South Africa).
92  SA Consumers’ Rights in Spotlight, Feb. 7, 2011, at http://www.imc.org.za/news/657-sa-

consumers-rights-in-spotlight.html (quoting Department of Trade and Industry spokesperson).
93  AfriMAP and Open Society Foundation for South Africa, South Africa Justice Sector 

and the Rule of Law at 1-2, and chs. 3 & 4 (2005) (full report).
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Food and Medical Product  
Regulatory Systems of  

South Africa, Brazil, India, and China
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Chinese Food Regulatory System
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Appendix E

Meeting Agendas

MARCH 2-3, 2011 
MEETING 1—AGENDA 

Keck Building
500 Fifth Street NW

Washington, DC 20001

Day 1 Goals:
1.	 Introduce the National Academies’ study process
2.	 Discuss bias and conflict of interest 
3.	 Fully understand this study’s statement of task
4.	 Learn about the capacity and priorities of the FDA

DAY ONE: WEDNESDAY, MARCH 2, 2011 
KECK BUILDING, ROOM 109

8:30 	 Breakfast Available

9:00-11:00
SESSION 1—CLOSED 

IOM COMMITTEE PROCESS AND CHARGE TO COMMITTEE

Objectives: To review the National Academies’ study process that includes 
a bias and conflict-of-interest discussion; to discuss the role of the com-
mittee in addressing the statement of task; and to ensure the committee 
understands its statement of task. 
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11:00-11:10	 Break

SESSION 2—OPEN 
QUESTIONS ON STATEMENT OF TASK

11:10-11:30	 Project Timeline and Statement of Task
	 Sponsor Representative Introductions 
	 Jim Riviere, Committee Chair

11:30-12:15	 Questions to Sponsor
	 Mary Lou Valdez, Associate Commissioner for International 

Programs, FDA
	 Kate Bond, Associate Director for Technical Cooperation/

Capacity-Building, FDA

12:15	 Lunch

SESSION 3—OPEN 
THE FDA PERSPECTIVE

Objective: To learn about the FDA’s current capacity and its international 
work.

12:45	 Welcome the Public and Introduce Commissioner Hamburg 	
	 Jim Riviere, Committee Chair

12:45-1:05	 Keynote Address: Why is this study important to the FDA?
	 Margaret Hamburg, Commissioner, FDA

1:05-1:25	 Questions

1:25-2:30	 What is the capacity of the FDA Centers? What are the key 
issues they face in international work? 

	 Deb Autor, Director, FDA Center for Drug Evaluation and 
Research 

	 Karen Midthun, Director, FDA Center for Biologics 
Evaluation and Research 

	 Lillian Gill, Senior Associate Director, FDA Center for 
Devices and Radiological Health

	 Don Kraemer, Acting Deputy Director for Operations, FDA 
Center for Food Safety and Applied Nutrition
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2:30-2:50	 How is the FDA already working to build regulatory 
systems abroad?

	 Mac Lumpkin, FDA Deputy Commissioner for 
International Programs

2:50-3:20 	 Panel discussion with presenters
	 Jane Henney, Moderator

3:20-3:35	 Break

SESSION 4—OPEN 
CORE ELEMENTS OF REGULATORY SYSTEMS

Objective: To identify the core elements of regulatory systems in developing 
countries and what gaps exist in these systems. 

3:35-4:00	� Core Elements of Medical Device Regulatory Systems in 
Developing Countries

	 Michael Gropp, Vice President, Global Regulatory Strategy, 
Medtronic 

	 Greg Kalbaugh, Director and Counsel, U.S. Chamber of 
Commerce, U.S.-India Business Council

	
4:00-4:25	 Core Elements of Food Regulatory Systems in Developing 

Countries
	 Ernesto Enriquez, Ministry of Health, Mexico
	 Paul B. Young, Director, Chemical Analysis Operations, 

Waters Corporation

4:25-4:55	 Core Elements of Drug and Biologics Regulatory Systems in 
Developing Countries

	 Jose Luis Di Fabio, Area Manager, PAHO 
	 Ekopimo Okon Ibia, Director and U.S. Regulatory Policy 

Lead, Global Regulatory Strategy, Policy, and Safety, 
Merck & Co., Inc.

4:55-5:45	 What are the gaps in the systems? A panel discussion with 
presenters

	 Martha Brumfield, Moderator

5:45	 Adjourn
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DAY TWO: THURSDAY, MARCH 3, 2011 
KECK BUILDING, ROOM 110

Day 2 Goals:
1.	 Learn about existing recommendations and the obstacles to imple-

menting them
2.	 Make a strategy for how to tackle the statement of task
3.	 Discuss how to structure the final report
4.	 Begin considering possible recommendation topics

8:00 	 Breakfast Available 

SESSION 5—CLOSED 
REACTIONS TO PRESENTATIONS AND PLANNING TRAVEL 
Objective: To discuss the presentations and plan the travel meetings. 

SESSION 6—OPEN 
EXISTING RECOMMENDATIONS AND 

OBSTACLES TO IMPLEMENTATION

Objective: To learn what recommendations have already been made to 
strengthen regulatory systems and what obstacles exist to implementing 
these recommendations.

10:10-10:30	 The Global Harmonization Task Force
	 Michael Gropp, Vice President, Global Regulatory Strategy, 

Medtronic

10:30-10:50	 Promoting the Quality of Medicines
	 Patrick Lukulay, Director, Promoting the Quality of 

Medicines Program, U.S. Pharmacopeia 	

10:50-11:10	 Capacity Building and the Partnership Training Institute 
Network

	 Paul B. Young, Director, Chemical Analysis Operations, 
Waters Corporation

11:10-11:30	 The Global Food Safety Initiative
	 Mike Robach, Vice President Corporate Food Safety and 

Regulatory Affairs, Cargill
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11:30-11:50	 The International Medical Products Anti-Counterfeiting 
Taskforce

	 Howard Zucker, Senior Advisor, Division of Global Health 
& Human Rights, Massachusetts General Hospital

11:50-12:30	 Lunch

12:30-1:15	 What prevents implementing recommendations? A panel 
discussion with presenters

	 Tom Bollyky, Moderator

SESSION 7—CLOSED 
DISCUSSION AND STRATEGY FOR THE WAY FORWARD

Objective: To review the previous session, begin discussing recommenda-
tions, and give feedback on the meeting. 
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TRAVEL MEETING 1—AGENDA

DAY ONE: WEDNESDAY MAY 11, 2011 
CHINESE ACADEMY OF ENGINEERING, BEIJING

SESSION ONE 
ORIENTATION

Objective: To explain the study and the purpose of our visit, to exchange 
introductions with representatives of the Chinese government, and to 
explain the IOM study process. 

9:00-9:15	 Welcome
	 Jim Riviere, Committee Chair

9:15-9:30	 Introductions

9:30-9:50	 Institute of Medicine Process
	 Patrick Kelley, Board Director

SESSION TWO 
FDA’S CHINA PRESENCE

Objective: To learn about the FDA’s work in China.

9:50-10:10	 The FDA in China
	 Christopher Hickey, Country Director, FDA

10:10-10:25	 Questions

SESSION THREE 
REGULATOR PANEL

Objective: To how learn about Chinese regulators work and the key issues 
they face. 

10:25-12:00	 Panel Discussion, Junshi Chen, Moderator
	 Yinglian Hu, Professor, National Academy of Governance
	 Ma Yong, Secretary General, China National Food Industry 

Association
	 Geng Xiao, Director, Columbia Global Center
	 Chen Rui, Deputy Director General, MOH
	 Gao Fang, Deputy Director General, Ministry of 

Agriculture
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12:00-1:00 	 Lunch

SESSION FOUR 
REGULATED INDUSTRY PANEL

Objective: To learn how regulated industry works with national, regional, 
and foreign regulators, how they manage their supply chains, how able they 
are to comply with standards and harmonization efforts.

1:00-2:30	 Panel Discussion, Martha Brumfield, Moderator
	 Wen Chang, Vice Chairwoman, China Pharmaceutical 

Quality Association
	 Sun Wei, Director of Scientific and Regulatory Affairs, 

Coca-Cola China
	 Steve Yang, VP, Head of R&D, Asia and Emerging 

Markets, AstraZeneca
	 Li Yu, Scientific and Regulatory Affairs, MARS China
	 Penggui Zai, Food Regulatory Affairs Manager, Wahaha 

Group
	 Libin Zhao, Department of International Regulatory 

Affairs, Tianjin Tasly Institute

2:30-2:40	 Discussion Response
	 Philip Chen, Director, China Health Law Initiative

2:40-2:50	 Break

SESSION FOUR 
DONOR AND INTERNATIONAL ORGANIZATION PANEL

Objective: To explore how international organizations are working on health 
systems and infrastructure building, and to understand the role of a strong 
regulatory framework for health, agriculture and economic development. 

3:00-4:30	 Panel discussion, Jake Chen, Moderator
	 Gerd Fleischer, Food Safety, GIZ
	 Zuo Shuyan, Expanded Program on Immunization, WHO
	 Peter Karim Ben Embarek, Team Leader Food Safety and 

Nutrition, WHO
	 Jiankang Zhang, Country Program Leader, PATH 

4:30-4:40	 Discussion Response
	 Geng Xiao, Director, Columbia Global Center
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DAY THREE: FRIDAY MAY 13, 2011 
CHINA HOTEL, GUANGZHOU

SESSION ONE 
ORIENTATION

8:30-8:45 	 Welcome and introductions
	 Jim Riviere, Committee Chair

8:45-9:00	 Institute of Medicine Process
	 Patrick Kelley, Board Director

SESSION TWO A 
FOOD AND DRUG REGULATION

9:00-10:00	 Panel Discussion, Jake Chen, Moderator
	 Benny Liu, Director Fresh Development, Wal-Mart China
	 Ke Ding, Deputy Director Drug Discovery, Guangzhou 

Institute of Biomedicine and Health, Chinese Academy of 
Sciences

	 Qian Cheng, Deputy Director, South China Center for 
Innovative Pharmaceuticals

SESSION TWO B 
GUANGDONG FDA

9:40-10:00	 Travel to Guangdong FDA

10:00-12:30	 Discussion
	 Chris Hickey, Country Director, FDA
	 Guangdong Provincial Regulators

SESSION THREE 
WRIGLEY FACTORY: SUPPLY CHAIN CASE STUDY

10:10-11:00 	Travel to Wrigley Factory

11:00-12:00	 Factory tour

12:00-1:00	 Lunch

1:00-2:00	 Closing remarks, Thanh Nguyen, Regional Quality Director 
Asia-Pacific Supply Chain, Wrigley
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SESSION THREE 
THE FDA PERSPECTIVE 

CHINA HOTEL, GUANGZHOU

3:30-5:00 	 Panel Discussion, Corrie Brown, Moderator
	 Dennis Doupnik, Investigator, FDA
	 Dennis Hudson, Consumer Safety Officer, FDA
	 WeiHua Evid Liu, FDA

TRAVEL MEETING 2—AGENDA

DAY ONE: MONDAY, JUNE 20, 2011 
UNIVERSITY OF SÃO PAULO, SCHOOL OF PUBLIC HEALTH, 

PROFESSOR EDMUNDO JUAREZ ROOM 
AVENIDA DOUTOR ARNALDO, 715, SÃO PAULO

SESSION ONE 
ORIENTATION

Objective: To explain the study and the purpose of our visit and to explain 
the IOM study process. 

9:00-9:05	 Welcome 
	 Helena Ribeiro, Director, University of São Paulo School of 

Public Health

9:05-9:15 	 Study Overview 
	 Jim Riviere, Committee Chair

9:15-9:25 	 IOM Process 
	 Gillian Buckley, Study Director

SESSION TWO 
FDA’S LATIN AMERICA PRESENCE

Objective: To learn about the FDA’s work in Latin America.

9:25-9:45	 The FDA in Latin America
	 Ana Maria Osorio, Assistant Regional Director—Latin 

America, U.S. FDA

9:45-10:00	 Questions
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10:05-10:20	 Break

SESSION THREE 
REGULATORS’ ROUNDTABLE

Objective: To gain a better understanding of how Latin American regulators 
work and the key issues they face.
 
10:20-11:20	 Roundtable Discussion, Carlos Morel, Moderator
	 Renato Spindel, Director, Scult Health Planning and 

Consultancy Ltda.
	 Amelia Villar, Consultant in Essential Medicine and 

Biologicals, PAHO 

11:20-11:30	  Discussion Response
	 Terezinha de Jesus Andreolli Pinto, Professor, University of 

São Paulo School of Pharmaceutical Sciences 

11:30-12:40	 Roundtable Discussion, Andy Stergachis, Moderator
	 Adriana Valenzuela, Head of International Affairs, Division 

of Livestock Service, Chile Ministry of Agriculture
	 Marta H. Taniwaki, Science Researcher, State Food 

Technology Institute
	 Claudio Poblete, Professor of Livestock Legislation, 

Universidad Mayor School of Veterinary Medicine 
	 Hector Lazaneo, Division Director, Ministry of Livestock, 

Agriculture and Fisheries, Uruguay

12:40-1:40	 Lunch

SESSION FOUR 
REGULATED INDUSTRY ROUNDTABLE

Objective: To learn how regulated industry works with national, regional, 
and foreign regulators, how they manage their supply chains, how able they 
are to comply with standards and harmonization efforts, and what incen-
tives could help them comply with standards and harmonization efforts.

1:40-2:45 	 Roundtable Discussion, Clare Narrod, Moderator
	 Rosane Cuber Guimarães, Good Practices Manager, 

Department of Quality Assurance, Bio-Manguinhos/
Fiocruz 
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	 Lauro Moretto, Executive Vice-President, Association of the 
Pharmaceutical Industry in the State of Sao Paulo

	 Carlos Alberto Goulart, Executive President, Brazilian 
Association for Importers of Medical Equipment, 
Products and Supplies

	 Débora Germano, Associate Director of Regulatory Affairs, 
Pfizer Brazil

2:45-3:05	 Discussion Response
	 Silvia Storpirtis, Associate Professor, University of São 

Paulo School of Pharmaceutical Sciences 
	 Marco Antonio Stephano, Professor, University of São 

Paulo School of Pharmaceutical Sciences

3:05-3:20	 Break

SESSION FIVE 
INTERNATIONAL AND DONOR ORGANIZATION ROUNDTABLE

Objective: To explore how international organizations are working on 
health systems and infrastructure building, and to understand the role 
of a strong regulatory framework for health, agriculture, and economic 
development.

3:20-4:30	 Roundtable Discussion, Tom Bollyky, Moderator
	 Raymond Dugas, Regional Food Safety Advisor, PAHO 
	 Sergio Nishioka, Scientist, WHO, Department of 

Immunization, Vaccines and Biologicals
	 Ana Marisa Cordero Peña, Agricultural Health and 

Food Safety Specialist, Inter-American Institute for 
Cooperation on Agriculture 

5:00	 Adjourn

6:30-8:00	 Working dinner for committee members and staff
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TRAVEL MEETING 3—AGENDA

THURSDAY, JUNE 23, 2011 
ACADEMY OF SCIENCE OF SOUTH AFRICA 

FIRST FLOOR, BLOCK A, THE WOODS,  
41 DEHAVILLAND CRESCENT, PERSEQUOR PARK, PRETORIA

SESSION ONE 
ORIENTATION

Objective: To explain the study and the purpose of our visit to the partici-
pants and to explain the IOM study process. 

9:00-9:05	 Welcome 
	 Nthabiseng Toale, Program Manager, Academy of Science 

of South Africa

9:05-9:15	 Study Overview 
	 Jim Riviere, IOM Committee Chair

9:15-9:25	 IOM Process
	 Patricia Cuff, IOM Senior Program Officer

9:25-9:35	 Questions

SESSION TWO 
FDA’S AFRICA PRESENCE

Objective: To learn about the U.S. FDA’s work in Africa.

9:35-9:45	 The FDA in Africa
	 Beverly Corey, Senior Regional Advisor for Africa, U.S. 

FDA

9:45-9:55	 Questions

SESSION THREE 
REGULATORS’ ROUNDTABLE

Objective: To understand how African regulators work and the key issues 
they face. 
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9:55-11:10	 Roundtable Discussion, Andy Stergachis, Moderator
	 Margareth Ndomondo-Sigonda, Pharmaceutical 

Coordinator, New Partnership for Africa’s Development, 
African Union 

	 Derek Litthauer, Director, National Control Laboratory for 
Biological Products, University of the Free State 

	 Robert Crookes, Acting Medical Director, South African 
National Blood Service 

11:10-11:20	 Discussion Response
	 Nicholas Crisp, Managing Director, Benguela Health Pty 

Ltd.

11:20-11:35	 Break

11:35-12:35	 Roundtable Discussion, Clare Narrod, Moderator
	 Malose Daniel Matlala, Deputy Director Food Control, 

Department of Health 
	 Pieter Truter, Technical Specialist, National Regulator for 

Compulsory Specifications 
	 Raymond Wigenge, Director of Food Safety, Tanzania Food 

and Drugs Authority 
	 Sarah Olembo, Technical Expert Sanitary and Phytosanitary 

Issues and Food Safety, African Union Commission

12:35-12:45	 Discussion Response
	 Nick Starke, Chairman, International Life Sciences Institute 

12:45-1:45	 Lunch

SESSION FOUR 
REGULATED INDUSTRY ROUNDTABLE

Objective: To learn how regulated industry works with national, regional, 
and foreign regulators, how they manage their supply chains, how able they 
are to comply with standards and harmonization efforts, and what incen-
tives could help them comply with standards and harmonization efforts.

1:45-3:00	 Roundtable Discussion, Tom Bollyky, Moderator
	 Elaine Alexander, Executive Director, South Africa Table 

Grape Industry 
	 Maeve Magner, Chief Executive, RTT
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	 Skhumbuzo Ngozwana, President, South African Generic 
Manufacturers’ Association 

	 Kirti Narsai, Head of Scientific and Regulatory Affairs, 
Pharmaceutical Industry Association of South Africa 

	 Raymonde de Vries, Corporate Quality Assurance, Unilever 
Foods 

3:00-3:15	 Break

SESSION FIVE 
INTERNATIONAL AND DONOR ORGANIZATIONS ROUNDTABLE

Objective: To explore how international organizations are working on 
health systems and infrastructure building, and to understand the role 
of a strong regulatory framework for health, agriculture, and economic 
development. 

3:15-4:30	 Roundtable Discussion, Jim Riviere, Moderator 
	 Gavin Steel, Senior Program Associate, Strengthening 

Pharmaceutical Systems, Management Sciences for 
Health 

	 Celestine Kumire, Programme Manager, Southern African 
Regional Programme on Access to Medicines & 
Diagnostics, John Snow Inc.

	 Henry Leng, Senior Researcher, Accessing Medicines in 
Africa and South Asia 

	 Nick Starke, Chairman, International Life Sciences Institute 
	 Sarah Simons, Executive Director, Center for Agriculture 

and Bioscience International

4:40-4:50	 Discussion Response
	 Sarah Olembo, Technical Expert SPS and Food Safety, 

African Union Commission

5:00	 Adjourn
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MEETING 2—AGENDA  
JULY 27-28, 2011

DAY ONE: WEDNESDAY, JULY 27, 2011 
THE KECK BUILDING, ROOM 201

8:30	 Breakfast available 

SESSION 1—OPEN 
THE GLOBAL SYSTEM AND SUPPLY CHAIN

Objectives: To understand the depth and breadth of the publically available 
enforcement data, and the use of information technology for international 
surveillance, operations, and supply chain management. 

9:00-9:15	 Welcome and orientation
	 Jim Riviere, Committee Chair

9:20-9:50	 Systems Mapping with EU and FDA Enforcement Data
	 Ying Zhang, PhD Candidate, Georgetown University
	 Jake Chen, Committee Member

9:50-10:10	 Questions

10:10-10:40	 Global Information Technology Management
	 Noel Greis, Director, Kenan Institute of Private Enterprise, 

University of North Carolina at Chapel Hill 

10:40-11:00	 Questions

11:00-11:15	 Break

SESSION 2—CLOSED 
REPORT OUTLINE

Objective: To approve an outline for the final report, to assign sections.

SESSION 3—CLOSED 
TRAVEL MEETING DEBRIEF

Objective: To review the themes that emerged in China, South Africa, and 
Brazil focusing on statement of task questions 1-5. 
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DAY TWO: THURSDAY, JULY 28, 2011 
THE KECK BUILDING, ROOM 109

8:30 	 Breakfast available

SESSION 1—CLOSED 
BIAS AND CONFLICT OF INTEREST REVIEW

Objective: To review bias and conflict-of-interest discussion.

SESSION 2—CLOSED 
CORE ELEMENTS OF REGULATORY SYSTEMS

Objective: To draft recommendations on statement of task item A and 
questions 4, 5.

SESSION 3—CLOSED 
BRIDGING THE GAPS IN REGULATORY SYSTEMS

Objective: To draft recommendations on statement of task item C and 
questions 6-9.

SESSION 4—OPEN 
TELECONFERENCE WITH ANVISA

Objective: To learn about the Brazilian regulatory system 

1:00-2:00	 Dirceu Barbano, Director, ANVISA (teleconference)
	 Carlos Morel, Discussion Leader

SESSION 5—CLOSED 
A PLAN FOR THE FDA

Objective: To draft recommendations on statement of task items B, D, and F.

SESSION 6—CLOSED 
PARTNERSHIPS

Objective: To draft recommendations on statement of task item E and 
questions 10-13.
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Appendix F

Committee Member Biographies

Jim E. Riviere, DVM, PhD, DSc (Chair), is the Burroughs Wellcome Fund 
Distinguished Professor of Pharmacology and Alumni Distinguished Gradu-
ate Professor and director of the Center for Chemical Toxicology Research 
and Pharmacokinetics at the College of Veterinary Medicine, North 
Carolina State University (NCSU). In the summer of 2012, Dr. Riviere 
will be the University Distinguished Professor and McDonald Chair of 
Veterinary Medicine at Kansas State University. Dr. Riviere received his BS 
(summa cum laude) and MS degrees from Boston College, his DVM and 
PhD in pharmacology as well as a DSc (hon) from Purdue University. He is 
an elected member of the Institute of Medicine of the National Academies, 
serves on its Food and Nutrition Board, and is a fellow of the Academy of 
Toxicological Sciences. He is a member of Phi Beta Kappa, Phi Zeta, and 
Sigma Xi, and he has served on the Science Board of the Food and Drug 
Administration (FDA). His honors include the 1999 O. Max Gardner 
Award from the Consolidated University of North Carolina, the 1991 Ebert 
Prize from the American Pharmaceutical Association, the Harvey W. Wiley 
Medal and FDA Commissioner’s Special Citation, and the Lifetime Achieve-
ment Award from the European Association of Veterinary Pharmacology 
and Toxicology. He is the editor of the Journal of Veterinary Pharmacology 
and Therapeutics, co-founder and co-director of the U.S. Department of 
Agriculture (USDA) Food Animal Residue Avoidance Databank (FARAD) 
program, and was formerly the director of the Biomathematics Program in 
the College of Physical and Mathematical Sciences at NCSU. He has served 
as an officer in various Specialty Sections of the Society of Toxicology, and 
hevhas served on the editorial boards of various toxicology, pharmacol-
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ogy, and veterinary journals. He has published more than 490 full-length 
research papers and chapters, holds 6 U.S. patents, has authored/edited 
10 books in pharmacokinetics, toxicology, and food safety, and received 
more than $18 million as principal investigator on extramural research 
grants. His current research interests relate to the development of animal 
models; applying biomathematics to problems in toxicology, including the 
risk assessment of chemical mixtures, pharmacokinetics, nanomaterials, 
absorption of drugs and chemicals across skin; and the food safety and 
pharmacokinetics of tissue residues in food producing animals. 

Thomas Bollyky, JD, is senior fellow for global health, economics, and 
development at the Council on Foreign Relations (CFR). He is also an 
adjunct professor of law at Georgetown University and consultant to the 
Bill and Melinda Gates Foundation. Prior to joining to CFR, Mr. Bollyky 
was a fellow at the Center for Global Development and director of intel-
lectual property and pharmaceutical policy at the Office of the U.S. Trade 
Representative (USTR), where he led the negotiations for pharmaceuticals, 
biotechnology, and medical technologies in the U.S.-Republic of Korea Free 
Trade Agreement and represented USTR in the negotiations with China on 
the safety of food and drug imports. He was also a Fulbright Scholar in 
South Africa, where he worked as a staff attorney at the AIDS Law Project 
on treatment access issues related to HIV/AIDS, and a senior attorney at 
Debevoise & Plimpton LLP, where he represented Mexico before the Inter-
national Court of Justice in Avena and other Mexican Nationals (Mexico 
v. United States of America) and José Ernesto Medellín before the United 
States Supreme Court in Medellin v. Dretke. Mr. Bollyky is a former law 
clerk to Chief Judge Edward R. Korman, an International Affairs Fellow 
at the Council on Foreign Relations, an Eesti and Eurasian Public Service 
Fellow at the Estonian Ministry of Education and a health policy analyst, 
through the Outstanding Scholar Program, at the U.S. Department of 
Health and Human Services. He received his BA in biology and history at 
Columbia University and his JD at Stanford Law School, where he was the 
President of the Stanford Law & Policy Review. Mr. Bollyky is a term mem-
ber of the Council on Foreign Relations and a member of the New York and 
U.S. Supreme Court bars and the American Society of International Law.

Corrie Brown, DVM, PhD, is a professor in the Department of Pathology 
at the University of Georgia, College of Veterinary Medicine. Her research 
interests include the pathogenesis of disease in food-producing animals, 
emerging diseases, and animal health infrastructure in developing nations. 
She teaches courses in general pathology, systemic pathology, and interna-
tional veterinary medicine. She is currently associate editor of Emerging 
Infectious Disease and serves on the editorial boards of Transboundary and 
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Emerging Diseases, Zoonoses and Public Health, and Veterinary Pathology. 
She received a DVM from the University of Guelph and a PhD from the 
University of California, Davis. Dr. Brown has served on three National 
Academies committees: the Committee on Genomics Databases for Bio
terrorism Threat Agents: Striking a Balance for Information Sharing (2003-
2004); the Committee on Assessing the Nation’s Framework for Addressing 
Animal Diseases (2003-2004); and the Committee on Achieving Sustainable 
Global Capacity for Surveillance and Response to Emerging Diseases of 
Zoonotic Origin (2008).

Martha Brumfield, PhD, has a consulting practice focusing on concordance 
in global regulatory requirements and providing educational workshops 
toward that goal. Other areas of focus include excellence in clinical trial 
conduct and facilitation of scientific consortia and programs supporting 
patient access to medicines.

At present she is engaged with the non-profit Critical Path Institute as a 
consultant to guide international program development and to provide reg-
ulatory guidance to consortia. She is also engaged with other non-profits, 
Regulatory Harmonization Institute and GlobalMD, to deliver educational 
workshops on regulatory and clinical trial topics in Asia. 

Most recently, Dr. Brumfield was senior vice president, Worldwide Reg-
ulatory Affairs and Quality Assurance at Pfizer, Inc. She led a global team 
that supported lifecycle pharmaceutical research, development, and com-
mercialization through creation and implementation of regulatory strategies 
and quality assurance oversight. Dr. Brumfield also played a key role in 
managing the broader company relationships with global regulators, trade 
associations, academics, and others on regulatory policy issues. Dr. Brum-
field has been active in several external organizations including PhRMA, the 
CMR International Institute for Regulatory Science, and the Asia-Pacific 
Economic Cooperation Life Sciences Innovation Forum and has worked 
extensively with the PhRMA Simultaneous Global Development program. 
During 20 years at Pfizer, Dr. Brumfield held a variety of leadership posi-
tions in which she led regulatory teams responsible for the United States, 
Europe, and emerging markets. Dr. Brumfield also served as the company’s 
head of drug safety surveillance and reporting, and managed global adverse 
event reporting requirements and the integration of Pharmacia’s related 
safety operations. Dr. Brumfield earned a BS and MS in Chemistry from 
Virginia Commonwealth University, a PhD in organic chemistry from the 
University of Maryland, and served as a postdoctoral fellow at the Rock-
efeller University.

Robert Buchanan, MS, MPhil, PhD, is director of the University of 
Maryland’s AGNR Center for Food Safety and Security Systems, received 
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his BS, MS, MPhil, and PhD degrees in food science from Rutgers Uni-
versity, and postdoctoral training in mycotoxicology at the University of 
Georgia. He has 35 years of experience teaching, conducting research 
in food safety, and working at the interface between science and public 
health policy, first in academia, then in government service in both the 
USDA and the FDA and most recently at the University of Maryland. His 
scientific interests are diverse and include extensive experience in predictive 
microbiology, quantitative microbial risk assessment, microbial physiology, 
mycotoxicology, and food safety systems. He has published extensively on a 
wide range of subjects related to food safety and is one of the co-developers 
of the widely used USDA Pathogen Modeling Program. Dr. Buchanan has 
served on numerous national and international advisory bodies including 
serving as a member of the International Commission on Microbiological 
Specification for Foods for 20 years, a six-term member of the National 
Advisory Committee for Microbiological Criteria for Foods, the U.S. Del-
egate to the Codex Alimentarius Committee on Food Hygiene for 10 years, 
and a participant on multiple expert consultations for World Health Or-
ganization (WHO) and Food and Agriculture Organization of the United 
Nations (FAO).

Jake Yue Chen, MS, PhD, is an associate professor with tenure at Indiana 
University School of Informatics and Purdue University Department of 
Computer and Information Science in Indianapolis (IUPUI). He is the 
founding director of the Indiana Center for Systems Biology and Personal-
ized Medicine, a member of the Indiana University Simon Cancer Center, 
and a member of the Center for Computational Biology and Bioinformatics 
at Indiana University School of Medicine. He is also an ACM senior mem-
ber, IEEE senior member, and chair of the IEEE Engineering in Biology 
and Medicine Society Central Indiana Chapter. He currently serves on the 
editorial boards of several international bioinformatics journals including 
BMC Systems Biology, organized more than 100 academic meetings in 
informatics and computer science, and served on many grant review panels 
for the National Institutes of Health, the National Science Foundation, 
the Department of Defense, and the Department of Education. He is the 
recipient of the Canary Foundation 2008 Bioinformatics Dissemination 
Award, a Translational Research into Practice (TRIP) scholar at Indiana 
University, and a 2010 Cambridge Health Institute’s Translational Medicine 
Conference Distinguished Faculty. He holds master’s and doctoral degrees 
in computer science and engineering from the University of Minnesota and 
a bachelor’s degree in biochemistry and molecular biology from Peking 
University of China.

His research expertise spans over biological data management, bio-
logical data mining, bioinformatics, systems biology, and clinical applica-
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tions of genomics in predictive and personalized medicine, with more than 
100 research publications—including 2 edited books, Biological Database 
Modeling and Biological Data Mining—and more than 100 invited talks 
worldwide. 

He also has considerable experience in leading informatics R&D 
projects in the biopharmaceutical industry. Prior to joining academia in 
2004, he helped design commercial GeneChip microarray products for 
humans, mice, and rats at Affymetrix, Inc. in San Jose, California, and 
led a team to data mine the world’s first comprehensive human protein 
interactome collected at Myriad Proteomics, Inc. in Salt Lake City, Utah. 
In Indiana, he co-founded the non-profit Indiana Biomedical Entrepreneur’s 
Network to promote biotechnology commercialization efforts and two 
biotech startup businesses to promote predictive and personalized medicine 
practices. 

Junshi Chen, MD, graduated from the Beijing Medical College in 1956 
and has been engaged in nutrition and food safety research for more than 
50 years at the Institute of Nutrition and Food Safety, Chinese Center for 
Disease Control and Prevention (the former Chinese Academy of Preven-
tive Medicine). He has conducted large epidemiologic studies on diet, 
nutrition, and chronic diseases, in collaboration with Dr. T. Colin Campbell 
of Cornell University and Professor Richard Peto from the University of 
Oxford since 1983. In the late 1980s, he conducted a series of studies on the 
protective effects of tea on cancer, including laboratory studies and human 
intervention trials. He is the member of the expert panel that authored 
the World Cancer Research Fund/American Institute for Cancer Research 
report Food, Nutrition and the Prevention of Cancer: a Global Perspective 
(1997). Recently, he was appointed as the chair of the Chinese National 
Expert Committee for Food Safety Risk Assessment and the vice-chair of 
the National Food Safety Standard Reviewing Committee.

Internationally, he serves as the Chairperson of the Codex Committee 
on Food Additives, a member of the WHO Food Safety Expert Panel, and 
director of the International Life Sciences Institute Focal Point in China. 
Dr. Chen has published more than 140 articles in peer-reviewed journals.

Jane Henney, MD, has served in a series of senior health policy leadership 
positions in the public sector for nearly 30 years. Beginning in 1980, she 
served for 5 years as the deputy director of the National Cancer Institute. 
Subsequently, she joined the University of Kansas Medical Center as vice 
chancellor of health programs, and, for 18 months, interim dean of the 
School of Medicine. She then served as deputy commissioner for operations 
of the Food and Drug Administration, where she stayed until assuming the 
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position as the first vice president for health sciences at the University of 
New Mexico.

In 1998 she was nominated by President Bill Clinton and confirmed by 
the U.S. Senate as the commissioner of the FDA. She served in this capac-
ity until January 2001. After leaving the FDA, she was appointed senior 
scholar in residence at the Association of Academic Health Centers. From 
July 2003 until the beginning of 2008 Dr. Henney served as senior vice 
president and provost for health affairs at the University of Cincinnati. In 
addition to her current academic responsibilities at the university, she also 
serves on the boards of the Commonwealth Fund in New York, the China 
Medical Board in Boston, and the Association of Academic Health Centers 
in Washington, DC. She is a member of the Board of Directors of Ameri-
sourceBergen Corporation and CIGNA in Philadelphia and AstraZeneca 
PLC in London. In addition, she serves on a wide range of foundations, 
associations, and governmental advisory committees.

Dr. Henney has received many honors and awards in her field, includ-
ing election to the Institute of Medicine of the National Academies, the 
Society of Medical Administrators, and honorary membership in the Ameri-
can College of Health Care Executives. She is a recipient of the Excellence 
in Women’s Health Award from the Jacobs Institute, the Public Health 
Leadership Award from the National Organization of Rare Disorders, 
the HHS Secretary’s Recognition Award, and, on two separate occasions, 
the PHS Commendation Medal. She has received honorary degrees from 
North Carolina State University, Manchester College, and the University 
of Rochester.

A native of Indiana, Dr. Henney received her undergraduate degree 
from Manchester College and her medical degree from Indiana University, 
and completed her subspecialty training in medical oncology at the M.D. 
Anderson Hospital and Tumor Institute and the National Cancer Institute.

Carlos M. Morel, MD, PhD, is a member of the Brazilian Academy of 
Science, a physician, and a doctor of science. He studied at the Faculty of 
Medicine at the Federal University of Pernambuco and at the Carlos Chagas 
Filho Biophysics Institute of the Federal University of Rio de Janeiro (UFRJ). 
He has a PhD from UFRJ based on work done at the Swiss Institute for 
Experimental Cancer Research in Lausanne. Dr. Morel was a professor at 
the Faculty of Medicine and the Institute of Biological Science at the Federal 
University of Brasilia. His scientific production includes 79 original papers 
published in indexed journals, 15 book chapters, and a book, Genes and 
Antigens of Parasites, acknowledged by Nature. 

He is a researcher at the Oswaldo Cruz Foundation (Fiocruz) where he 
created the Department of Biochemical and Molecular Biology, gathering 
an internationally renowned team in molecular parasitology and biotech-
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nology. He served as director of the Oswaldo Cruz Institute from 1985 to 
1989 and as president of Fiocruz from 1993-1997. From 1998-2004, Dr. 
Morel was the director of a special program of United Nations Children’s 
Fund/United Nations Development Programme, the World Bank, and the 
WHO for research and training in tropical diseases. He contributed ac-
tively to the conception of several international programs for research and 
development on neglected diseases: Global Forum for Health Research; 
Medicines for Malaria Venture; Global Alliance for Tuberculosis Drug De-
velopment; the Drugs for Neglected Diseases Initiative; and the Foundation 
for Innovative New Diagnostics. He is currently the Fiocruz representative 
on the Board of Directors of the Drugs for Neglected Diseases Initiative. He 
was the first president of the Board of Directors of the Global Alliance for 
TB Drug Development and served on this board until 2007. Since 2004 he 
has coordinated the establishment of the Fiocruz Center for Technological 
Development in Health (CDTS). 

His current research and teaching activities are in technological devel-
opment, scientific and technological networks, and innovation manage-
ment, with a focus on health and neglected diseases. He is a professor of the 
post-graduate program in public politics, strategies and development at the 
UFRJ Institute of Economy. He has recently published in Science, Nature, 
and the electronic journal Innovation Strategy Today.

Clare Narrod, PhD, has been a research scientist and risk analysis program 
manager at the University of Maryland’s Joint Institute for Food Safety and 
Applied Nutrition (JIFSAN) since January 2012. Before joining JIFSAN, 
Dr. Narrod was a senior research fellow in the Markets Trade and Institu-
tions Division of the International Food Policy Research Institute (IFPRI). 
Dr. Narrod worked at the USDA, Office of the Chief Economist, as a risk 
assessor and regulatory economist where she reviewed food safety and ani-
mal and plant health rules for departmental clearance. She also has worked 
at the FAO where she led a number of livestock projects that focused on 
understanding the policy, technology and environmental determinants and 
implications of scaling up livestock production. From 1998-2000 Dr. Nar-
rod served as an American Association for the Advancement of Science 
(AAAS) Risk Fellow at USDA. In the past she has held consultant positions 
at the World Bank and at the Inter-American Institute for Cooperation 
on Agriculture. She has conducted field work in Brazil, China, Ethiopia, 
Ghana, India, Indonesia, Kenya, Mali, Mexico, Nigeria, the Philippines, 
Thailand, United States, Vietnam, and Zambia. She received her PhD in 
energy management and environmental policy and her master’s degree in 
international development and appropriate technology both from the Uni-
versity of Pennsylvania.
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Andy Stergachis, PhD, MS, BPHARM, focuses on pharmacoepidemiology, 
global medicines safety, pharmaceutical outcomes research, and public 
health systems research. He directs the Global Medicines Program in the 
Department of Global Health at the University of Washington (UW). He 
is currently the principal investigator of the University of Washington 
components of two projects funded by the Bill & Melinda Gates Founda-
tion, including the pharmacovigilance component of a multi-center global 
clinical trials program of alternative antimalarial case management and pre-
vention strategies in pregnancy. He is the principal investigator of the UW 
component of a USAID-funded cooperative agreement with Management 
Sciences for Health on strengthening pharmaceutical systems in developing 
countries. Through his affiliation with the Northwest Center for Public 
Health Practice, he also works on workforce development and public health 
systems research in emergency preparedness with the public health commu-
nity. He is also affiliated with the UW’s Pharmaceutical Outcomes Research 
and Policy program. He is author of more than 100 peer-reviewed publica-
tions, including an assessment of pharmacovigilance activities in low- and 
middle-income countries. He has earned numerous awards for his work in 
pharmacy, medication safety, and public health, including the American 
Pharmaceutical Association Foundation 2002 Pinnacle Award for his career 
commitment to improving the quality of the medication use process. He is 
a Fellow of the International Society for Pharmacoepidemiology. He has 
served on Institute of Medicine committees, including the Committee on 
Poison Prevention and Control System and the Committee on Assessment 
of the U.S. Drug Safety System. His international responsibilities include the 
Virtual Advisory Group to Global Alert and Response for the World Health 
Organization. Locally, he is a member of the Public Health Reserve Corps.

Prashant Yadav, MBA, PhD, is the director of a research initiative focused on 
health care supply chains in the developing world at the William Davidson 
Institute at the University of Michigan. He also holds faculty appointments 
at the Ross School of Business and the School of Public Health at the Uni-
versity of Michigan. 

Dr. Yadav’s research explores the functioning of health care supply 
chains using a combination of empirical, analytical, and qualitative ap-
proaches. He serves as an advisor in the area of pharmaceutical supply 
chains to the Bill and Melinda Gates Foundation, World Bank, World 
Health Organization, UNITAID, UK Department for International Devel-
opment, and many other global health organizations. He is the author of 
many scientific publications, and his work has been featured in prominent 
print and broadcast media including The Economist, The Financial Times, 
Nature, and “BBC.” He serves on the advisory boards of several public–
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private partnerships and currently serves as co-chair of the Procurement 
and Supply Chain Working Group of the Roll Back Malaria Partnership.

Prior to joining the William Davidson Institute at the University of 
Michigan, Dr. Yadav was a professor of supply chain management at the 
MIT-Zaragoza International Logistics Program and a research affiliate at 
the MIT Center for Transportation and Logistics where he led the cre-
ation of a high-impact research initiative focused on pharmaceutical sup-
ply chains in developing countries. From 2008-2010 he was also a visiting 
scholar at the INSEAD Social Innovation Center.

Dr. Yadav obtained his bachelor’s degree in chemical engineering from 
the Indian Institute of Technology, his MBA from the FORE School of 
Management, and his PhD from the University of Alabama. Before aca-
demia, he worked for many years in the area of pharmaceutical strategy, 
analytics, and supply chain consulting.
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Appendix G

Analyzing Food Safety Alerts in 
European Union Rapid Alerts 

Systems for Food and Feed 

Ying Zhang, Elizabeth Wells, and Jake Chen 

This paper presents an overview of the types of problems different 
countries have in meeting import requirements of one of the biggest global 
importers: the European Union (EU). This paper uses publicly available 
data to identify patterns in the types of problems different countries have 
in meeting import requirements; to understand where in the supply chains 
the product safety failures occur; to explain the types of threats border 
inspectors commonly identify; and to evaluate the types of data that are 
most needed for tracing safety trends. 

Many countries collect and make public data on their food regulatory 
authority’s border rejections, but there is no single international federated 
database combining these records. This study uses tracking data from the 
European Union Rapid Alert Systems for Food and Feed. 

DATA AND METHODS

Data Sources

This paper uses official food safety information from the European 
Union Rapid Alert Systems for Food and Feed (EURASFF). EURASEF is 
an information sharing framework managed by the European Free Trade 
Association in coordination with the European Food Safety Authority 
(EFSA) and the European Commission. Foods and animal feeds that 
pose risk to human health requiring official action, “such as withhold-
ing, recalling, seizure or rejection of the products concerned” (Europa, 
2011), are reported to EURASFF under article 50 of Regulation (EC) No. 
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178/2002.1 Table G-1 presents the inclusion criteria for records included 
in this paper’s analysis.

The EURSAFF database presents the number of recalls and safety 
notifications recorded at their ports. This paper attempts to put these raw 
numbers in a context that accounts for the amount of trade the exporting 
country does with the EU. Therefore, we have retrieved trade data from 
Eurostat external trade statistics for food (European Commission, 2011), 
which classifies traded products using the WTO’s Harmonized System 
Codes. Table G-2 presents the criteria used to draw data from Eurostat, 
and lists the Harmonized System Codes we included. 

Coding Metrics

Each safety alert in the database contains a short description of the 
product, origin countries, transit countries and the reason for the notifi-
cation. This study used a coding system to categorize the type of threat 
reported and the place on the supply chain where it might have occurred. 
Briefly, the risk code refers to the reason that the product was rejected. 
This suspected risk can be microbial, chemical, physical, mycotoxins, or 
problems in processing or labeling. There is also another category that was 
used for rejections that resisted classification, or unclear records. Table G-3 
describes the risk codes, labeled A-Y. 

The supply chain categorizes the point at which the product became 
unsuitable for human consumption. This may have occurred at any point 
between the farm and the port. In most cases it is not explicit where on the 
supply chain contamination occurred, these entries are coded as 0. Table G-4 
shows how the coder combined risk codes and supply chain codes.

Limitations

The quality of the publicly available data is one major limitation of this 
study. Also, the reasons for the safety alert and recall are recorded in free 
text; there is no standard language used for reporting in these databases. 
Some notes are ambiguous or confusing. For example, “unauthorized us-
age” of certain ingredients in food production can be interpreted as an 
administrative issue when a novel food ingredient was introduced without 
approval. It might also be a violation of using prohibited chemicals as food 
additives or dyes. The coding matrix also has limitations. Some cases can 

1  Laying down the general principles and requirements of food law, establishing the Euro-
pean Food Safety Authority and laying down procedures in matters of food safety. Regula-
tion (EC) No. 178/2002, art. 50. The European Parliament and the Council of Europe (28 
January 2002).
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EURASFF

Inclusion criteria

1. Notifi ed between January 2006 and June 2011

2. Search type is limited to food only

3. Reported by any EU member country

Exclusion Criteria

Food produced in EU member countries

TABLE G-1
Inclusion and Exclusion Criteria for Data Collection

Inclusion criteria

1. Reporter countries are limited to EU 27 members

2. Trade partners are limited to 60 countries from which more than 10 food safety alerts 
were generated between 2006 and 2010

3. Product types are limited to HTS code 1-23 

TABLE G-2
Inclusion Criteria Trade Statistics

be given more than one code. For instance, “bad preservation state” or 
“bad hygienic state” can be interpreted as a processing problem (code F) 
when the food product is not stored or transported properly; it could also 
be coded as a physical defect (code E). 

This analysis was also held back by the lack of a comprehensive up-
to-date master list for chemicals prohibited in food and food packaging, 
especially food dyes and additives. It is not always clear if a consignment 
was problematic because the chemicals detected were illegal (code C) or in 
violation of threshold levels (code D). Therefore, when analyzing the coding 
results, we do not over-interpret codes that might overlap.

Findings

As the world biggest food importer and exporter (European Commis-
sion, 2010), the European Union has a well-developed and rigorous food 
safety alert reporting and information sharing system. EURASFF 2010 
records identified 2,878 risky food products in 2010, half of them coming 
from outside the EU. 
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Figure G-1 shows the 15 countries whose food exports to the EU 
triggered official actions. between 2006 and 2010. However, when the cu-
mulative number of safety alerts is divided by the cumulative food import 
volume, only seven countries—India, Morocco, Pakistan, Turkey, Egypt, 
the United States, and Iran—still rank in the top 15 (Figure G-2). 

Figures G-3 and G-4 attempt to illustrate the relationship between the 
number of safety alerts associated with a country’s exports to the European 
Union, the amount of trade the country does with the European Union, 
and the country’s wealth. In these graphs the x-axis shows the number of 
safety alerts, the y-axis shows food import volume in billions of euros, and 
the radius represents the country’s gross domestic product (GDP) in U.S. 
dollars according to the World Bank (World Bank, 2010), with the excep-
tion of the GDP of Taiwan, which is from the International Monetary Fund 
(IMF, 2010). 

Figure G-3 shows that China is the subject of many safety alerts and 
also does a great deal of trade with the European Union. The United States 
is the subject of many food safety alerts, most of them because of novel 
food ingredients, unauthorized irradiation, and genetically modified organ
isms. This is a function of different food standards between the United 
States and Europe. 

About two-thirds of food safety alerts come from nuts and seeds, fish 
and seafood products, and fruits and vegetables (Figure G-5). 

Mycotoxin, mainly aflatoxin, contamination is responsible for 
the majority of safety alerts among nuts and seed products from India, 
Argentina, the United States, Iran, and China (Figure G-6A). For other 
food categories, the nature of the risk is more diverse, but certain patterns 
can still be observed from some countries. For instance, while fish and sea-
food from Vietnam and China show relatively even distribution in micro-
bial contamination, chemical contamination, and physical contamination, 
those from Bangladesh and India are mostly rejected because of prohibited 
chemicals (Figure G-6B). In most cases the prohibited chemicals mentioned 
were restricted antibiotics, nitrofurans, and cadmium. Among fruits and 
vegetables, more than 300 records of aflatoxin contamination on  dried figs 
accounts for nearly half of all the alerts on Turkish fruits and vegetables, 
this pattern does not hold for the other countries with problems exporting 
fruits and vegetables (Figure G-6C). India, one of the biggest exporters of 
herbs and spices, seems to have aflatoxin contamination as its biggest food 
safety issue, while most of the records for Thailand report microbial con-
tamination, mainly salmonella (Figure G-7D). 

In Figures G-7A and G-7B, a two-dimension contour plot shows the 
interaction between risk and supply chain codes for Morocco and Hong 
Kong. The color coding indicates the number of food safety alerts, which 
illustrates the unique patterns of food export problems in both countries. 
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Data for rejections of consignments from Hong Kong shows problems 
with chemical contamination introduced in packing. Mostly, this was from 
chemicals from the packaging migrating onto the food.

Summary of the Key Findings from EURASFF Data Analysis

1.	 Countries named in the most food safety alert reports do not show 
the highest incidence after adjusting for trade volume.

2.	 Three categories of food products (nuts and seed products, fish 
and seafood products, fruits and vegetables) cause more than two-
thirds of all the food safety reports.

3.	 Mycotoxin, mainly aflatoxin, contamination is the most commonly 
reported problem. It is an issue for both developed and developing 
countries.

DISCUSSION

The EURASFF system is operating under the provision of Regulation 
(EC) No. 178/2002, in which Article 50 lays down the requirement for 
RASFF notification, defining when a notification should be triggered, and 
how quickly the information should be reported to the European Union. 
Indeed, the RASFF has a standardized format for reporting, a real-time 
sharing and communication platform for all the member states, and a wide 
variety of data incorporating border rejections, internal communication and 
public safety alerts (Europa, 2009). In today’s global supply chains, foods 
pass through dozens of countries during production. It is not always clear 
what the origin country is. EURASFF documents where the raw materials 
come from, and where the product is in transit before entering the Euro-
pean Union, but the data are not consistent. 

It is also important to consider the trade volume in assessing trends in 
product safety failures. Countries whose products trigger the most safety 
alerts do not necessarily have the most problems after adjusting for trade 
volume. Therefore different strategies might be taken to reduce rejections 
based on the overall amount of trade countries do. The trends identified in 
this paper require further analysis, however. The EURASFF database has 
24 categories for food products, and these categories do not align with the 
WTO Harmonized Codes. It would help if regulatory agencies reported 
Harmonized International Commodity Codes for the products they reject. 

Understanding the shared and unique patterns each country faces 
in exporting food may be useful in planning trainings or other capacity 
building projects for these countries. For instance, aflatoxin is an almost 
universal problem and might be best solved through global control and 
prevention.
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More importantly, the enhanced coordination between the European 
Union, United States, and other developed countries could improve food 
safety worldwide. The European Union has just launched a system-wide 
re-evaluation on all approved food additives, colors and sweeteners,2 which 
will potentially have great impact on international trade of food products. 
It would be helpful for American and European regulators to cooperate on 
developing common standards for food additives. 
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Appendix H

Strengthening Core Elements of 
Regulatory Systems in  
Developing Countries: 

Identifying Priorities and  
an Appropriate Role for the  

U.S. Food and Drug Administration

SECTION B: BACKGROUND AND OBJECTIVE

There is increasing recognition within the U.S. Food and Drug Admin-
istration (FDA) of the need to engage more strategically in the arena of 
global regulatory technical assistance and to harness more effectively the 
potential for multiple, cascading benefits of FDA’s and others’ investments 
in this domain. Strengthening regulatory capacity is immensely important 
to the FDA’s ability to better monitor and ensure the safety of the supply 
chain for food, feed, medical products, and cosmetics that enter the United 
States and is part of the FDA’s regulatory remit to assure the quality and 
safety of these products at home. 

The FDA is responsible for tens of millions of shipments of such com-
modities every year, as exemplified by the 40 percent of fresh fruit and 
produce in the United States that comes from other countries and the approx-
imately 80 percent of active pharmaceutical ingredients in drugs consumed 
in the United States. A very large percentage of source countries represent 
developing economies with varying levels of regulatory oversight. Thus, we 
have a strong national interest in making sure that the countries of origin of 
these products have regulatory systems that apply, utilize, and enforce stan-
dards that support product safety comparable to that in the United States. 
The FDA is in a position to help lead efforts with its well-recognized strength 
as one of the global regulatory “gold standards,” and FDA’s advice and col-
laboration is generally welcomed. 

In the case of food safety, around the globe, the 20th-century paradigm 
of a focus on food safety intervention at ports-of-entry is shifting to a 
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focus on accountability of those involved in the food enterprise from farm 
to table, and accompanying national authorities’ regulatory capacity and 
systems to set standards and to help assure that accountability. This global 
shift suggests that the FDA’s leadership in developing risk-based approaches 
and preventive controls in support of food safety could contribute to new, 
normative global standards to be adopted through a multitude of networks, 
partnerships, and information-sharing venues. 

In the case of medical products, drug falsification is growing in com-
plexity, scale, geographic scope, and negative public health impact. Data 
limitations prevent public health policy makers from addressing adequately 
the issues surrounding falsified medicines in a comprehensive, systematic, 
and sustainable way. Increasing international trade of pharmaceuticals and 
sales via the Internet has further facilitated the entry of falsified products 
into the normal supply chain. Combating falsified medicines requires col-
laboration at national, regional, and international levels, involving a diverse 
range of stakeholders. 

Equally important, strengthening regulatory capacity in the developing 
world will reap tremendous benefits for the health and quality of life of 
individuals and communities in those countries. Stronger regulatory sys-
tems in other countries can help to bolster current U.S. government (USG) 
investments being made in public health and development, e.g., through 
the President’s Global Health Initiative and USG agencies, as well as U.S. 
contributions through multilateral organizations, and the broader global 
health and development community. These efforts increasingly embrace 
the principles of health systems strengthening, government ownership, and 
universal coverage. Regulatory frameworks, authorities, and institutions 
need to be seen as central to these efforts in assuring the safety and qual-
ity of food and medical products, and in securing the full benefits of those 
investments; and networks of regulators need to be linked to the broader 
global health community. Good regulation that assures the quality and 
safety of food and medical products is as fundamental to the success of a 
health system as is the quality of any other components of a health system.

There is also much opportunity and need for greater efficiency and sus-
tainable impact in complementing what has traditionally been a commodity-
based approach with a systems approach to the FDA’s global engagement 
and what has been a traditionally ad hoc approach with what should be a 
sustainable, strategic approach. We need to explore the benefits and chal-
lenges of strengthening regulatory systems through dialogue and carefully 
delineated strategies that align well with the FDA’s mission and that allow 
us to partner with others, both in the regulatory arena and in the broader 
global health arena. 
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SECTION C: DESCRIPTION/SPECIFICATION/WORK STATEMENT

FDA has requested that the Institute of Medicine convene a consensus 
study to assist FDA in (1) identifying the core elements of needed regula-
tory systems development in developing countries; and (2) prioritizing these 
needs and recommending a strategic approach to FDA’s moving forward to 
address regulatory capacity needs in the context of globalization. In addi
tion to identifying the core elements of regulatory systems development, 
the consensus study would also identify potential areas in which progress 
could be made in a 3- to 5-year timeframe; priorities for FDA engagement; 
and areas to which others (bilateral donors, development banks, founda-
tions, academia, industry and non-governmental organizations) are best 
suited to contribute and how FDA might best “partner” with these other 
institutions to bring to their efforts that expertise that FDA has in an effort 
to leave a more sustainable “footprint” from both their and our resource 
commitments.

Questions to be explored by the consensus study committee shall at 
least include

1.	 What critical issues do developing country regulatory authorities 
face?  How are they prioritized?

2.	 In what ways do they participate in standard setting processes, 
organizations and harmonization efforts?

3.	 What issues do they face in utilizing/implementing standards in a 
sustainable way?

4.	 What are the core elements of their regulatory systems, and are 
there others that should be considered?

5.	 What are the major gaps in systems, institutional structures, work-
force and competencies?

6.	 In what ways could those gaps be addressed?
7.	 In what ways could the U.S. FDA help address those gaps?
8.	 In what ways could others (as delineated above) help meet those 

gaps?
9.	 In what ways could FDA partner with others to help meet those 

gaps?
10.	 What recommendations have already been put forward to strengthen 

regulatory systems?
11.	What obstacles exist to implement those recommendations?
12.	What steps could be taken to remove those obstacles?
13.	What incentives and controls would be needed to support efforts?
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WORK PLAN

Committee on Regulatory Systems Capacity in Developing Countries

A multi-disciplinary committee of members comprised of global health 
thought leaders with expertise in regulatory affairs and health systems and 
representing developed and developing country regulatory authorities shall be 
assembled. The committee shall meet a number of times to conduct its work.

The Committee shall meet once for presentation of the charge and 
discussion with the sponsors (in open session) and to develop a work plan 
(in closed, deliberative session). Preliminary input into critical issues, gaps 
and priorities for developing country regulatory authorities will be given. 
(Questions 1-3)

The second meeting shall focus on Questions 4-6, defining the core ele-
ments of regulatory systems and gaps in systems, institutional structures, 
workforce, and competencies.

The third meeting shall include a public session with invited speakers 
to initiate discussions related to Questions 7, 8, and 9 (ways the FDA could 
address those gaps and the roles of others in meeting needs).

The Committee shall then meet two additional times in closed session 
to develop a consensus report with recommendations on strengthening 
regulatory systems, identifying barriers and obstacles, ways to address those 
obstacles, and incentives and controls (Questions 10-13).

Product and Dissemination Plan

One consensus report shall be produced, with the potential for deriva-
tive publications in peer-reviewed journals.

Staffing

The core staff for the project shall include a senior program officer who 
will be the lead study director for the committee (100%); an associate pro-
gram officer who will assist in all committee activities (100%); and a senior 
program assistant who will provide project administrative support (100%). 
The core team will be supplemented by a financial associate (5%) and board 
administrative assistant (5%). The director of the Board on Global Health will 
provide general guidance and oversight and technical support at 15%.

Timeframe

The timeframe for the Consensus Study would be 15 months, from 
September 2010 to December 2011.
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