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Foreword

At the February 1994 CAST Board of Directors
meeting, the board adopted a new Strategic Plan for
CAST, which included among other approaches,
CAST sponsored conferences and workshops. The
board later authorized development of a conference
to address international food safety, sufficiency, and
security issues.

An eminent group of international experts was
chosen to participate. Their presentations or summa-
ries of their presentations are included in this proceed-
ings. The rapporteurs wrote summaries of the respon-
dents’ presentations. All participants reviewed the
proofs. The CAST Executive and Editorial Review
commitiees reviewed the final draft. The CAST staff
wrote the summaries and provided editorial and
structural suggestions and published the report. The
speakers are responsible for the content of their indi-
vidual presentations. .

On behalf of CAST, we thank all individuals who
gave of their time and expertize to prepare this report
as a contribution by the scientific community to pub-
lic understanding of the issues. We also thank the
employers of all participants, who made the time of
these individuals available to CAST. The members of
CAST deserve special recognition because the unre-

stricted contributions that they have made in support
of CAST also have financed the preparation and pub-
lication of this report.

This report is being distributed to all conference
participants, donors, and attendees, as well as to
members of Congress, the White House, the U.8. De-
partment of Agriculture, the Congressional Research
Service, the Food and Drug Administration, the En-
vironmental Protection Agency, the Agency for Inter-
national Development, and the Office of Management
and Budget, and to media personnel and institution-
al members of CAST. Individual members of CAST
may receive a complimentary copy upon request for
a $3.00 postage and handling fee. The report may be
reproduced in its entirety without permission. If cop-
ied in any manner, credit to the authors and to CAST
would be appreciated.

David R. Lineback
President

Richard E. Stuckey
Executive Vice President

Kayleen A. Niyo
Managing Scientific Editor



Acknowledgements

The Council for Agricultural Science and Technol-
ogy's (CAST) conference addressing international foed
safety, sufficiency, and security issues was an excit-
ing and enlightening experience for all participants
and attendees. CAST thanks the Conference Planning
Committee for planning and organizing the confer-
ence and the following cooperating organizations who
assisted in producing a successful conferenee: the I1-

linois Farm Bureau, the Ingtitute of Food Technolo-
gista, and the International Food Information Coun-
cil. Gratitude is expressed to the donors and attend-
ees who provided the support necessary to convene
such a notable group of ndividuals. We also thank the
speakers, moderators, respondents, and rapporteurs
listed in the proceedings for their participation.



Intrepretive Summary

New and changing circumstances require exami-
nation of policy options by governments, agribusiness-
es, food producers and processors, and consumers,

A November 1997 conference sponsored by CAST
explored complex relationships among food safety,
sufficiency, and security on a global and United States
(U.3.) basis.

Food Security: U.S. Dimensions

The U.S. population is complacent with the quan-
tity of their food supply, but less so with its quality.
Having the best food supply in the world is not good
enough; they worry increasingly about food safety and
nutritional content as well as about water quality.
They are environmentally minded but lack knowledge
about agricultural production practices. They want
some regulation in the food production/safety arena
but also want to remain internationally competitive.

Biotechnology otfers enormous potential for bene-
fiting humankind. Well-focused research and new
forms of collaboration among people and institutions
are needed to address the larger questions of food
safety regulations. A high level of leadership from the
food industry will continue to be needed.

Microbial pathogens dominate food safety concerns
in the 19905, and consumers need information on the
risks involved.

Food Security: International
Dimensions

Itis impossible to separate U.S. food security issues
from international ones. The situation differs on each
continent.

* Asia has a much larger fraction of the world’s
population than of its arable land. Projections
suggest crop yields in China might be increased
considerably. If India’s current economie growth
accelerates, diets may change there and India will
be placing even greater demand on the world food
system. Asia in general is likely to import great-

er quantities of food. _

Africa has experienced rapid population growth
and slow economic growth. Its per capita food pro-
duction has declined for three decades. For vari-
0US reasons, it is not eurrently profitable for farm-
ers to adopt improved technologies in many parts
of Africa. Still, Africa could produce much more
of its own food supply, though it will continue to
be a net food importer well into the twenty-first
century.

Western Europe’s expected growth in food con-
sumption is limited. Agricultural productivity
there is high; however, intensive crop and live-
stock production has led to adverse environmen-
tal consequences. Partly because of reduced ex-
port subsidies, agricultural export prospects will
be limited.

In Central and Eastern Europe, agricultural
productivity has been low by international stan-
dards relative to its potential. Privatization has
begun and eventually this region will play an
important role in addressing world food needs.
South America has the largest arable land area
available for agrienltural production relative to its
population without causing deforestation or oth-
er environmental damage. But distribution of
wealth is more skewed there than in other regions
of the world. If the poor’s income there increases,
a larger proportion of their production will be con-
sumed internally. Nevertheless, the continent
likely will supply a much larger volume of agri-
cultural exports in the next century.

Australia and New Zealand historically have
been strong agricultural exporters, and they are
expected to continue in this role, although with
limited expansion potential.

North America has a mature, high-income, slow-
ly growing market for agricultural output. How-
ever, agriculture here also is undergoing signifi-
cant changes. Canada will become an even larger
exporter of both bulk commodities and higher-
valued products. In the United States, 1996 agri-
cultural policy changes increased farmers’ plant-
ing flexibility and responsiveness to world market



demand. A larger fraction of its meats and other
animal products likely will be exported in the fu-
ture.

Hunger and Poverty

The real food erisis today is hunger caused by pov-
erty. Deaspite a 55% increase in worldwide food pro-
duction from 1970 to 1995, the number of malnour-
ished people worldwide dropped by only 15%, and 800
million people (an estimated 20% of the world’s pop-
ulation) remain hungry. The International Food Pol-
icy Research Institute, the Food and Agriculture Or-
ganization of the United Nations, the World Bank, and
the U.S. Department of Agriculture {USDA) make the
following projections.

* The supply of food will have to increase by 30 to
50% to meet demand in the year 2020.

» Population growth and economic growth will de-
termine demand for food,

» Theworld’s farmers will be able to respond to the
challenge and expand production to meet this
growing demand.

* Food production is expected to increase both in
absolute terms and on a per capita basis.

¢  Production will not grow equally throughout the
waorld; much of the capacity to expand the supply
of food will be in North America and other major
grain-producing regions.

s Trade in food will become increasingly important
in balancing regional differences between supply
and demand.

In Africa, parts of Asia, and in the Near Hast, the
absolute number of hungry people will increase,
though the proportion of the population that is under-
nourished will decline.

In subSaharan Africa, the proportion of malnour-
ished children will decline by only 3% between 1980
and 2020—during the same time period the global pro-
duction of food will have increased hy 30 to 50%. Not
only food supply but food security must be addressed.

Four principles must guide thinking about food
security.

1. Food security is about people, not about
commodities. Chronically hungry people are
very poor and usually landless. Women and girls
suffer disproportionately. When food is in short
supply, women eat last. Sometimes, the hungry
are victims of war and social disruption. The real
food issue is access. Increased food production is
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not enough.

2. There will be no long-term solutions with-
out short-term solutions. Today's hunger leads
to tomorrow's hunger. While we are waiting for
the long-term benefits of overall economic growth,
of research, of investments, a vicious cycle of in-
tergenerational hunger continues. Hunger pass-
es from hungry mother to malnourished child, as
maternal malnutrition virtually guarantees that
children will suffer stunted growth, susceptibili-
ty to disease, and intellectual impairment. This
damage is irreversible; the harm caused by early
malnutrition or undernutrition cannot be offset by
adequate nutrition later. This is a vicious cycle,
and a great burden on society.

3. Investmentisneeded in people as well asin
inereased production. Employment creation is
a lkey element in the attack on hunger. Strength-
ening the infrastructure is essential, as is support-
ing education— especially of girls, because it de-
creases the birth rate.

4. Investment in women, for today and for to-
morrow, is particularly needed. Women must
be supported as agents of social change. More than
80% of the food in Africa is grown by women. Yet
they still find it difficult to gain access to basic
requirements such as credit, fertilizer, technolo-
gy, and land.

Potential Solutions

In November 1996, the World Food Summit Dec-
laration and Plan of Action reaffirmed the right of
access of everyone to a safe, nutritious, adequate food
supply. Their goal is to decrease the number of un-
dernourished people by one-half by no later than the
yvear 2015.

The World Food Programme has spearheaded the
U.N’s largest relief effort to date. The needs of coun-
tries negatively affected by El Nifio also are being
considered. Local solutions to food insecurity can be
identified, provided that (1) the people invelved are
consulted, (2) the value of their knowledge is recog-
nized, and (3) external knowledge is used to comple-
ment local knowledge. In addition, global food avail-
ability might be increased in the following ways.

¢ Theland area planted can be modestly increased,
as can yield per hectare.

» To alleviate food insecurity internally, developing
countries might increase agricultural productivi-
ty and/or econemic development activities in ru-
ral areas, invest in agricultural research, and re-
frain from implementing “cheap food” policies.
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* Good national policy should include a transpar-
ent legal framework, gender equality, environ-
mental protection, and attention to susceptible
populations.

e South America, North America, and Bastern Eu-
rope should effectively use available arable land,
increase investment in agricultural research, and
disseminate information.

* Declining food aid must be restored to previcus
levels to support countries that eannot afford to
participate in the international market.

Quality and Safety: Challenges
and Solutions

Three forces drive change in U.S. food safety: (1)
globalization of the food supply, (2) a shift in food safe-
ty focus during the 1990s from chemical residues to
microbial pathogens, and (3) emergence of hazardous
analysis critical control point (HACCP) principles as
a conceptual framework for food safety across the
world’s regulatory agencies.

Three trends shape the future:
1. greater reliance on “systems” approaches;
2. a proliferation of food safety standards; and

3. a greater role for scientific and technological so-
lutions, e.g., wider use of pastenrization and the
public’s willingness to consider a role for food ir-
radiation.

Mierobial pathogens are likely to dominate food
safety concerns in the future; consumers will need
information on risks involved.

The food industry must produce a safe, high-qual-
ity product. The government must support infrastruc-
ture and reassure consumers by playing advisery,
regulatory, and enforcement roles. The infrastructure
must address inspection, testing, and certification
methods. End-product testing is not the solution to
effective regulation. The market of the importing
country must not become a dumping ground for infe-
rior products.

Food safety regulations should be based on science.
A 1994 CAST report recommended that

* {ood safety policy should be based on risk assess-
ment,

* the food safety information database should be
expanded to include the incidence of foodborne
disease by pathogen and by food,

3

* control practices should be applied from food
source to consumption, and

* the public should be educated regarding safe food
handling.

Significant change has oceurred; E. coli Q157:H7
made the issue real for the U.S. public and previded
the impetus for change.

* In 1993, the USDA required safe handling labels
that address storage, cooking, and holding prac-
tices for raw meat and poultry products.

e In 1994, the USDA initiated a monitoring pro-
gram for E. coli 0157:H7 in ground beef.

* In 1995, the Centers for Disease Control and Pre-
vention, the USDA, and the Food and Drug Ad-
ministration initiated a project to collect more
precise information about the incidence of food-
borne illness.

* In 1996, the USDA published its landmark rule
requiring all plants that slaughter and process
meat and poultry to implement a means of pre-
venting contamination from pathogens and oth-
er hazards. The rule also sets in-plant perfor-
mance standards for Salmenella—the first time
the USDA has setf a performance standard for a
broad range of raw meat and poultry products.

* Afarm-to-table approach to food safety has been
adopted by government agencies, professional
groups, academia, and industry.

* At the transportation to retail level of the farm-
to-table chain, standards governing the safety of
foods during distribution are being developed.

* Attheretail level, the federal government is work-
ing to ensure the adoption of science-based stan-
dards and to foster preventive approaches.

» In 1997, President Clinton announced measures
to modernize food inspection and manufacturing
procedures, inerease research into foodborne
pathogens, create an early warning system for
fondborne cutbreaks, and strengthen coordination
among federal, state, and local food safety agen-
cies.

* The President also announced his intention to
send Congress legislation giving the U.S. Food
and Drug Administration (FDA) additional au-
thority regarding imported produce and other
foods.

The Food Quality Protection Act of 1996 strength-
ens the U.S. pesticide regulatory system, addresses
risks and the need for residue limits, and lends con-
sistency to the regulatory process, But foodborne dis-
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ease and drinking water contamination are increas-
ing concerns in the United States. The health of the
environment is also an issue. Organic agriculture also
needs expanded research. Science also must address
the effect on human health of anabolic hormones and
potential foodborne diseases such as bovine spongi-
form encephalopathy. Lack of early, decisive action on
such issues can have far-reaching ramifications.

International Trade and Safety

Food safety policies must work in concert with an
open market philosophy. The Uruguay Round of the
General Agreement on Tariffs and Trade (GATT) ad-
dressed rules for agricultural trade, including the
need to lower barriers and expand access. The Codex
Alimentarius Commission of the United Nations is
working to establish food safety standards. The move
toward international standards will help to avoid
trade disputes, thereby providing a safer and more
abundant food supply worldwide.

Research in the
Twenty-First Century

Technologies must add to rather than deplete the
earth’s resources, be environmentally friendly, apply
to farms of all sizes, and be sparing of capital, man-
agement, and nonrenewable resources. Stable, high-
vield production is needed. Some conventional re-
search priorities that will require increased attention
include plant and animal breeding and resistance to
environmental stress; improved efficiency of produc-
tion of crops and livestock; pest management; human,
animal, and plant health; weather and climate; irri-
gation and water management; soil and fertilizer
management; environmental quality; aguatic food
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sources; postharvest losses and storage; basic biolog-
ical research; integrated production systems; market
expansion; food policy issues; and information sys-
tems, '

Two newer areas of research needing increased
support are biotechnology as a tool to maximize pro-
ductivity and development of new food plants by ge-
netic engineering to help prevent diet-related diseas-
es of humans.

Recommendaiions

e THealth izssues should be increasingly emphasized
in research.

* Appropriate technologies, resource inputs, and
economic incentives should address worldwide
food shortages.

* Thelevel of agricultural research funding relative
to other research priorities must be bolstered, par-
ticularly for production-oriented and multidisci-
plinary research.

s Balanceis needed in funding basic versus produe-
tion-oriented research.

» Citizens should inform state and federal legisla-
tors of the importance of increasing agricultural
development and research funding.

General Conclusions

The answer to the challenges of global food seeuri-
ty is to get the policies right, thereby unleashing the
creativity and inherent entrepreneurship of the pri-
vate sector in all nations. If that is done on a global
basis, the capacity to provide the world with an ade-
guate diet can be achieved. Only with knowledge and
commitment can the world be fed, the disease risk in
food consumption minimized, and the environment
protected.
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Introduction

Changing circumstances—free trade agreements,
trade barriers, food safety, historically low grain
stocks, food access and distribution, environmental
quality, soil and water conservation, fish and wildlife,
per capita income, and population growth rates—re-
quire examination of policy options by governments,
agribusinesses, food producers and processors, and
CONSUMmMers.

A conference sponsored by CAST (Council for Ag-
ricultural Science and Technology) in cooperation with
the Ilinois Farm Bureau, the International Food In-
formation Council, and the Institute of Food Technol-
ogists addressed these concerns on November 24,
1897, in Chicago, Illinois. The conference

» explored complex relationships among food safe-
ty, sufficiency, and security on a global and U.S,
basis; and

* enhanced understanding of the issues related to
developing an environmentally responsible sys-
tem for enhancing the production, safety, distri-
bution, and access to a global food supply for an
Increasing population.

Food Security:
U.S. Dimensions

The U.S. population is comfortable, understandably
even complacent, with the quantity their food supply,
but less so with its quality. While they recognize they
have the best food supply in the world, they are not
certain that it is good enough. The E. coli 0157:H7
outbreals and the Alar scare with apples are but two
examples. They also worry increasingly about nutri-
tional content as coneern about diet-related illnesses
increases. Water quality is yet another concern.

People in the United States are not especially con-
cerned about the price of food. They are environmen-
tally minded, but many do not really understand ag-
ricultural production practices. Their lack of
knowledge results in more worry than action. They

are correct in fearing that the market will not always
satisfactorily address their concerns, which is why
they want a certain amount of regulation in the food
production/safety arena regarding agrieultural chem-
icals, fertilizers, food processing, pollution control,
nutritional labeling, and the like. But at the same time
they do not want too much regulation, and they want
to remain internationally competitive.

Biotechnoelogy offers enormous potential for bene-
fiting humankind, but humans are naturally resistant
to change. In the meantime, one need only visit a U.S.
supermarket and compare it with another almost
anywhere else in the world to recognize how truly for-
tunate U.S. residents are in their food supply.

Well-focused research and new forms of collabora-
tion among people and institutions in government,
industry, academia, and public health and consumer
communities are needed to address larger questions
such as modernization of food inspection, processes,
fragmentation of the federal food safety system, and
better linkage of the U.S. food safety system with that
of the rest of the world. A high level of leadership from
the food industry will continue to be needed because
the industry has product-specific experience and the
role of government is inherently limited.

Microbial pathogens are likely to dominate food
safety concerns in the 1990s, and consumers will need
information on risks involved,

At the national level, food security is typically a
problem of availability. Agricultural research should
be the first avenue for addressing that problem.

Food Security:
International Dimensions

Itis impossible to separate 11.8. food security issues
from international ones. Each country should use its
arable land as much as possible without wasting re-
sources. The situation differs on each continent.

* Asiahas a much larger fraction of the world’s pop-
ulation than of its arable land. Projections suggest
that, with technological advancement, crop yields



in China might be increased considerably. If In-
dia’s current economic growth accelerates, diets
may change there and India will be placing even
greater demand on the world food system. Asiain
general is likely to import greater quantities of
food.

Africa has experienced rapid population growth
and slow economic growth. Its per capita food pro-
duction has declined for three decades; its agri-
eultural productivity is naturally limited. For var-
ious reasons, it is not currently profitable for
farmers to adopt improved technologies in many
parts of Africa. Still, Africa could produce much
more of its own food supply, though it will contin-
ue to be a net food importer well into the twenty-
first century.

Western Europe’s expected growth in food con-
sumption is limited. Agricultural productivity
there is high; however, intensive crop and live-
stock production has led to adverse environmen-
tal consequences. Animal welfare regulations are
also an issue in some countries. Partly because of
reduced export subsidies, agricultural export
prospects will be limited despite increased import
demand by other countries.

In Ceniral and Eastern Europe, agricultural
productivity has been low by international stan-
dards relative to its potential. As economies of
these countries have moved toward a market sys-
tem, privatization has begun. Eventually, this
region will play an important role in addressing
world food needs.

South America has the largest arable land area
available for agricultural production relative to its
population without causing deforestation or oth-
er environmental damage. But distribution of
wealth is more skewed there than in other regions
of the world. If the poor’s income there increases,
a larger proportion of their production will be con-
sumed internally. Nevertheless, the continent
likely will supply a much larger volume of agri-
cultural exports to Asia and elsewhere in the next
century.

Australia and New Zealand historically have
been strong agricultural exporters, and they are
expected to continue in this role, although with
limited expansion potential.

North America has a mature, high-income, slow-
ly growing market for agricultural output. How-
ever, agriculture here also is undergoing signifi-
cant changes. Canada will become an even larger
exporter of both bulk commeodities and higher-
valued products. In the United States, 1996 agri-

Summary

cultural policy changes increased farmers’ plant-
ing flexibility and responsiveness to world mar-
ket demand. A larger fraction of its meats and
other animal products likely will be exported in
the future.

Poverty

Food insecurity is caused mainly by poverty. Some
1.3 billion people subsist on an income of less than $1
per day, and 80% of the poor live in rural areas. Be-
cause poverty cannot be resolved by focusing exclu-
sively on agriculture, off-farm employment opportu-
nities are necessary, Urbanization cannot be reversed,
but it might be slowed by a much larger investment
in infrastructure, education, and health care, as well
as by employment and enterprise growth. In turn, ag-
riculture will benefit. Even the poorest developing
countries have the potential to ensure food security
and reduce migration from rural areas to cities if the
proper technological choices are made.

Population worldwide continues to grow, but the
growth rate is not as fast as once expected. Broad-
based economic growth is occurring that is equipping
millions of poor people with the purchasing power to
upgrade the quality of their diets, especially in urban
areas. The combined effects of population and income
growth are expected to double global food consump-
tion in the next 30 years.

Supply and Hunger

The food crisis of today is more one of hunger than
of supply. Despite a 55% increase in worldwide food
produetion from 1970 to 1995, the number of malnour-
ished people worldwide decreased by only 15%, and
800 million people (an estimated 20% of the world’s
population) remain hungry. The International Food
Policy Research Institute (IFPRI), the Food and Ag-
riculture Organization of the United Nations (FAO),
the World Banl, and the U.5. Department of Agricul-
ture (USDA) expect the following projections.

* The supply of food must increase by 30 to 50% to
meet anticipated demand in the year 2020.

» Two factors will determine the demand for food:
population growth and economic growth.

s The world’s farmers will be able to respond to the
challenge and expand production to meet this de-
mand.

s  Food preduction will increase both in absolute
terms and on a per capita basis.

» Production will not grow equally throughout the
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world; much of the capacity to expand the supply
of food will be in North America and other regions
that are already major grain producers,

* Tradein food will become increasingly important
in balancing regional differences between supply
and demand.

Hunger likely will be worst in subSaharan Africa
and parts of South Asia, especially Bangladesh. In
Africa and the Near Bast, the absolute number of hun-
gry people will increase, though the proportion of the
population that is undernourished will decline.

There will be only minimal progress in reducing the
numbher of malnourished children under age five, In-
subSaharan Africa, the proportion of malnourished
children will decline by only 3% between 1990 and
2020—during the same time period the global produc-
tion of food will have increased by 30 to 50%. To ad-
dress this crisis, not only food supply but food secu-
rity must be addressed.

Four principles can guide thinking about food se-

curity:

1. Food security is about people, not about
commodities. We must consider who is hungry,
and why: Chronically hungry people are very poor
and usnally landless, Millions of families live so
close to the margin that even short-term problems
can undermine their food security. Women and
girls suffer disproportionately. When food is in
short supply, women eat last. Because hunger i3
found widely in semiarid, economically marginal
regions where the infrastructure is weak and
marketing costs are high, transport and storage
needs must also be addressed. Sometimes, the
hungry are victims of war and social disruption.
The true food issue is access.

2. There will be no long-term solutions with-
out short-term solutions. Hunger marginalizes
people. Hungry infants—if they survive—become
unhealthy children, Early malnutrition does irre-
versible damage. An estimated 50% of disease-
related mortality among infants could be avoid-
ed if infant malnutrition were eradicated.
Approximately 31% of preschool children in devel-
oping countries are exposed to sickness and pos-
sibly death because they are malnourished. Peo-
ple cannot eat retroactively. The harm caused by
early malnutrition or undernutrition cannot be
offset by adequate nutrition later. Children who
do survive a hungry childhood begin adult life pre-
programmed for chronic illness and unable to fully
realize the potential of what is often their only
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agset—their labor. There may be opportunities—
training, clinics, education, new technology—but
the hungry cannot take advantage of them.
Chronic hunger ig part of & cycle of low produc-
tivity, ill-health, and indebtedness.

The assumption that long-term solutions al-
ways are better than short-term responses must
be reexamined. Long-term food security cannot be
built without breaking the eycle of intergenera-
tional hunger and without acknowledging that
hunger is a poverty trap, Tomorrow’s hunger is
linked to today’s hunger, and they must be ad-
dressed in tandem.

3. Investment is needed in people aswell asin
increased production. Employment creation is
a key element in the attack on hunger. Strength-
ening the infrastructure is essential, as is support-
ing education—especially the education of girls,
because it decreases the birth rate.

4., Investment in women, for today and for to-
morrow, is particularly needed. Women must
be supported as agents of social change, More than
80% of the food in Africa is grown by women. Yet
women still find it difficult to gain access to basic
requirements such as credit, fertilizer, technolo-
gy, and land. However, food can be more easily
targeted to reach women than almost any other
type of development assistance,

In fiscal year 1996, the United States spent
$1.2 billion on food aid for developing countries—
a significant sum. But the same year, the United
States spent $38 billion on its domestic food as-
sistance. The USDA’s most optimistic current sce-
nario is that almost four times as much food aid
will be needed ten years from now merely to main-
tain current levels. Yet food aid is declining alarm-
ingly.

At the 1974 World Food Conference in Rome, ex-
perts concluded that increasing food production at the
national level was no gnarantee of food security at the
local level. Consensus was quickly reached that agri-
cultural growth in developing countries will not elim-
inate rural poverty through a trickle-down effect. To
address rural poverty alleviation directly, the Inter-
national Fund for Agricultural Development (IFAD)
was established.

IFATYs philosophy is that lecal solutions to food
insecurity can be identified, provided that (1) the peo-
pleinvolved are consulted, (2) the value of their knowl-
edge is recognized, and (3) external knowledge is used
to complement local knowledge. A move away from
large-scale improvement projects such as dam-build-



ing to smaller-scale projects involving the ultimate
beneficiaries has been successful.

It also must be remembered that conflicts that ap-
pear to be ethnic or religious often have roots in eco-
nomic deprivation or food insecurity. In many coun-
tries, feeding the people who have migrated from rural
areas to the cities is already a crucial issue. In unsta-
ble developing countries, governments must take ac-
tion to check the rise in food prices. Even if a country
is able to import adequate food supplies, distribution
to masses of unemployed people presents a major chal-
lenge.

Potential Solutions

In November 1996, The World Food Summit Dec-
laration and Plan of Action reaffirmed the right of
access of everyone to safe, nutritivus, adequate food.
It foeused on seven topics: (1) policy environment, (2)
poverty eradication and access to adequate food, (3)
gustainable increases in agricultural production, (4)
contribution of trade to food security, (5) preparation
for food emergencies, (6) optimal investment in hu-
man resources, and (7) monitoring of the implemen-
tation plan. However, priorities will differ by region.

The Plan of Action set a goal of decreasing the num-
ber of undernourished people by one-half by no later
than the year 2015. This goal led to the U.S. Action
Plan on Food Security to strengthen government, pri-
vate sector, and other organizational efforts to de-
crease hunger and malnutrition.

The World Food Programme has spearheaded the
U.N.’s largest relief effort to date. The needs of coun-
tries negatively affected by El Nifio also are being
considered. )

To address the broad food erisis adequately, how-
ever, the focus must be placed on people, not food. The
immediate problem is not food supply but hunger, Re-
sponses to the international food security crisis must
be integrated. Focus must be shifted from production
to the causes of hunger—poverty and lack of econom-
ic integration. Poor people need carefully construct-
ed assistance programs that focus on their particular
needs. Food aid must be decentralized and economi-
cally integrated to address the rural poor’s situation.
Private investment must be incorporated into public
initiatives. The distortions food aid creates in the
market must be lessened and eventually eliminated.
Aggregate numbers produce averages; thus, the infer-
national food security erisis cannot be solved without
looking at statistical outliers.

There exists a great deal more high-productivity
technology than currently is being utilized for optimal
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benefit. In addition, cuts in research funding and other
impediments are limiting the implementation of re-
search results, sometimes when researchers are on
the brink of technological breakthroughs. Intellectu-
al property must be protected to enhance technology
transfer to the private sector.

Because a larger proportion of the world's food is
likely to move through international trade in the next
cenfury, it is more important than ever that govern-
ments avoid discrimination against their agricultur-
al sectors in public policy making,

Increasing agricultural productivity will not, by
itgelf, solve the problem of rural poverty and food in-
security. Moreover, there is a limited amount of ad-
ditional viable agricultural land worldwide. Yet, glo-
bal food availability might be increased in the
following ways.

» Theland area planted can be modestly increased;
also, yields per hectare should be increased and
postharvest losses decreased.

s Tpalleviate food insecurity internally, developing

countries might increase agricultural productivi-
ty and/or economic development activities in ru-
ral areas, invest more in agricultural research,
and refrain from exploiting farmers with “cheap
food” policies.

¢ (jood domestic policy should include a transpar-
ent legal framework, gender equality, environ-
mental protection, and attention to susceptible
populations.

s Although Asia and Africa are expected to contrib-
ute heavily to increased pressure on the food sup-
ply, South America, North America, and Eastern
Europe should be able to meet this demand if they
make effective use of the available arable land and
increase investment in agricultural research. Ef-
fective interpretation, presentation, and dissem-
ination of information are critical among those
involved in food production.

¢ TFood aid also has been decreasing because of a
decrease in government stock surpluses. Higher
levels must be restored to support poor countries
that ecannot afford to participate in the interna-
tional market.

International Food Security Conclusions

(Global supply and demand is the subject of count-
less sophisticated analyses that often fail to incorpo-
rate the human sufferings of those whose right to food
is denied. Chronically hungry people are very poor,
usually landless, and disproportionately female. Early
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malnutrition or undernutrition must be addressed by
breaking the cycle of intergenerational hunger, Edu-
cation and employment is vital in the fight against
hunger.

Hunger will be worst in subSaharan Africa and
parts of South Asia. Although referring to Africa, a
statement in 1984 by IFAD President Fawzi Al-Sul-
tan applies to many developing nations. “We can in-
vest now in sustainable development, or pay later for
the emergency relief of starving populations, for the
resclution of civil conflicts, and for the relocation of
millions of refugees—fundamental challenges to the
international community arising from the dangerous
convergence of poverty and dwindling natural re-
sources.”

Quality and Safety: Challenges
and Solutions

Worldwide Issues

Food safety, security, and sufficiency are not new
issues, but they are linked in new ways that transcend
national boundaries. Qur current food supply is tru-
ly global, a fact that presents both benefits and oppor-
tunities. Expansion of international trade is essential
to meeting the world’s need for food.

Trade also is linked to food safety issues as export-
ers recognize that buyer confidence in a commodity
is a critical factor. In turn, national and internation-
al food safety also are inextricably linked.

Three forees now drive change in U.S. food safe-
ty: (1) globalization of the food supply, (2) a shift in
food safety focus during the 1990s from chemical res-
idues to microbial pathogens, and {3} emergence of
hazardous analysis critical control point (HACCP)
principles as a conceptual framework for food safety
across the world’s regulatory agencies.

Three trends shape the future: (1) greater reliance
on “systems” approaches; (2) a proliferation of food
safety standards, both voluntary and mandatory, e.g.,
the U.S. administration’s overall effort to improve
oversight of imported produce; and (3) a greater role
for scientific and technological sclutions, e.g., wider
use of pasteurization and the public’s willingness to
consider a role for food irradiation. Inconsistency and
fragmentation in the federal system for research, in-
spection, and outbreak management are being ad-
dressed, and collaboration and coordination are im-
proving.

According to a 1989 Food and Agriculture Organi-
zation (FAQ) Finland-supported study, problems with

imported food products that are detained or rejected
have been difficult to address for the following rea-
sons.

* Few countries maintained records of detention or
rejections. Consequently, there was little analy-
sis of reasons for detention or rejections.

+ TFew countries made detention or rejection infor-
mation available to other countries, including the
country whose products were being detained,

* Importing countries failed to inform exporting
countries of their entry requirements.

* TImport entry requirements differed from country
to country and required continuous review for un-
announced changes in procedures.

 Exporting countries lacked measures to assure
compliance with importing country requirements.

¢  Export certificates were confusing, nonstandard-
ized, and issued by different agencies in different
countries,

International Trade and Sustainability

.. Open markets are necessary, and food safety poli-
cies must work in concert with the open market phi-
losophy. Safety, security, and sustainable agriculture
are closely entwined in the context of international
trade, and the health of the environment is an impor-
tant issue. The Food Quality Protection Act of 1996
strengthens the U.S. pesticide regulatory system, ad-
dresses risks and the need for residue limits, and lends
consistency to the regulatory process. Organic agri-
culture also needs expanded research.

Infernational Trade and Standard Setting

The Uruguay Round of the General Agreement on
Tariffs and Trade (GATT), which began in 1986, led
to significant changes in the global regime, in part by
establishing the World Trade Organization (WTO). It
also established the Application of Sanitary and Phy-
tosanitary Measures (SPS) and the Technical Barri-
ers to Trade (TBT) Agreements, which minimize dis-
criminatory and adverse trade effects by requiring
that WTO members base national measures on inter-
national standards. The TBT was designed to prevent
national or regional technical requirements from fune-
tioning as unscientific, unjustified trade barriers in
the areas of quality provisions, nutritional require-
ments, labeling, and analysis methods. More atten-
tion is being given to risk-based inspection systems,
emphasizing the concept of “equivalency.” The success
of this approach will depend in part on improved
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record keeping.

The Joint FAQ/World Health Organization (WHO)
Food Standards Program and the Codex Alimentari-
us Commission (CAC) were established in 1962 to
protect consumers’ health while encouraging fair trad-
ing practices. The Joint FAO/WHO Expert Commit-
tee on Food Additives and JOINT FAO/WHO Meet-
ings on Pesticide Residues now provide scientific
advice that forms the basis for development of food
safety recommendations used in international trade.
The role of the CAC is to develop harmonized inter-
national food standards and codes of practice by nar-
rowing differences in interpretation; their role has
been strengthened by the SPS Agreement. These stan-
dards also serve as reference points in trade dispute
resolution. The move toward international standards
will help to aveid trade disputes, thereby providing a
safer and more abundant food supply worldwide.

Specific work by the CAC in 1997 included devel-
opment of an action plan that reflects recommenda-
tions of the Joint FAO/WHOQO Expert Consultations on
Risk Assessment and Risk Management. Risks need
to be communicated to consumers more clearly by
objective reporting. The Codex Alimentarius can sat-
isty the need for standards, and the FAQ can provide
specific project guidance.

Changing Roles of Government and Food Industry
The food industry must produce a safe, high-qual-
ity product. The government must support the infra-
structure and reassure consumers by playing adviso-
ry, regulatory, and enforcement roles. The
infrastructure in turn must be designed to address
inspection, testing, and certification methods. End-
product testing is not the solution to effective regula-
tion. The market of the importing country must not
become a dumping ground for inferior products.

Harmonization

National food control systems should be based on
a statutory framework to encourage fair trade prac-
tices and stimulate development of industry and
trade. Science-based quality control also promotes
consumer acceptance. Harmonization of standards is
needed to reduce trade restrictions; transparency and
equivalency are needed between systems.

Recent Progress

Food safety decisions have implications for the en-
vironment, animal health, international trade, and
the economic health of industries.

A 1994 task force report issued by CAST offered 15
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recommendations for decreasing foodborne illness,
They included the following.

* Food safety policy should be based on risk assess-
ment.

¢ The food safety information database should be
expanded to provide more complete information
on the incidence of foodborne disease by pathogen
and by food.

* Control practices should be applied from food
source to consumption, including the incorpora-
tion of HACCP principles.

» The public should be well educated regarding safe
food handling and the relative and changing risk
status of individuals.

This report was vital in helping to build a scientif-
ic case in support of change. Although the scientific
community has known for some 20 years about the
importance of pathogenic microorganisms as a pub-
lic health threat, real change has occurred only in the
past four to five years. E. coli O157:H7 made the is-
sue real for the U.S. public and provided the impetus
for change in the United States including the accom-
plishments listed below.

* [ 1993, the USDA issued a rule requiring safe
handling labels that address storage, cooking, and
holding practices for raw meat and poultry prod-
ucts.

» In 1994, the USDA initiated a monitoring pro-
gram for &£. coli 0157:H7 in ground beef.

¢ In 1995, the Centers for Disease Control and Pre-
vention (CDC), the USDA, and the U.S. Food and
Drug Administration (FDA) initiated a Sentinel
Site Surveillance project, now known as FoodNet,
to collect more precise information about the in-
cidence of foodborne illness, especially illness
caused by Salmonella and E, coli O157:H7.

* In 1996, the USDA published its landmark rule
requiring all plants that slaughter and process
meat and poultry to implement HACCP systems
as a means of preventing contamination from
pathogens and other hazards, To ensure that
HACCT systems are working as intended, the rule
also sets in-plant performance standards for Sal-
monella, and testing will be conducted to ensure
those standards are being met. This is the first
time the USDA has set a performance standard
for a broad range of raw meat and poultry prod-
uets.

* A farm-to-table approach to food safety has been
adopted by government agencies, professional
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groups, academia, and industry. For example, the
USDA is working with producer groups to devel-
op and encourage measures to reduce food safety
hazards associated with animals presented for
slaughter.

» At the transportation to retail level of the farm-
to-table chain, standards governing the safety of
foods during distribution are being developed to
emphasize time and temperature control.

¢  Attheretail level, the federal government is work-
ing to ensure the adoption of science-based stan-
dards and to foster HACCP-type preventive ap-
proaches,

s In 1997, President Clinton announced measures
to modernize food inspection and manufacturing
procedures; increase research into foodborne
pathogens; create an early warning system to
detect and respond to foodborne outhreaks; and
strengthen coordination among federal, state, and
local food safety agencies.

* The President alsc called for additional actions to
improve the safety of domestic and imported fresh
fruits and vegetables and to give FDA additional
authority regarding imported fruits, vegetables,
and other foods.

Efforts to attain food security at the global level also
must address whether the world’s farmers can pro-
vide two or three times as much food as today with-
out having a negative impact on the environment or
the social fabric of the people.

Quality and Safety Conclusions

Food safety regulations should be based on science.
Science must address various complex issues such as
the effect on human health of anaholic hormones and
potential foodborne diseases such as bovine spongi-
form encephalopathy. Lack of early, decisive action on
such issues can have far-reaching ramifications. Food-
borne disease and drinking water contamination are
increasing concerns in the United States; internation-
ally, food safety is integral to helping poor countries
become more self reliant.

Well-focused research and new forms of collabora-
tion among people and institutions in government,
industry, academia, and public health and consumer
communities are needed to address larger questions
such as modernization of food inspection, processes,
fragmentation of the federal food safety system, and
better linkage of the U.S. food safety system with that
of the rest of the world. A high level of leadership from
the food industry will eontinue to be needed becanse
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the industry has product-specific experience and the
role of government is inherently limited.

Microbial pathogens dominate food safety concerns
in the 1990s, and consumers need information on risks
involved. The recent problem on the eastern shore of
Maryland with Ffiesteria piscicida, which has killed
tens of thousands of fish, is a pood example of a multi-
faceted issue with public health, environmental, and
economic implications. To date, there is no evidence
that ingestion of P. piseicida or its toxins poses arisk
to humans, but based on sales of fish and seafood, it
i8 clear that the public fears that there may be a food
safety problem.

Consumer education and input is increasingly im-
portant as decision makers at governmental and in-
dustry levels are faced with new challenges in ensur-
ing the safety and quality of the food supply. Pesticide
residues, heavy metals, other chemical contamina-
tion, and mycotoxins disrupt trade and cause losses
of income and food. New products and food process-
ing technologies also pose challenges, as do increased
antibiotic resistance among foodborne pathogens and
the overall increase in food imports and exports.

International trade in food alone during 1996 was
estimated in excess of $300 billion dollars, This num-
ber will continue to grow modestly as a result of con-
sumer demand. Manufacturing and processing tech-
nology are responsible for dramatic increases in food
trade, as are transportation and loosening of certain
trade constraints. But as volume of trade increases,
50 does the potential for problems,

Agriculture Research
in the Twenty-First Century

Challenges

As the world population approaches 6 hillion in the
year 2000, agriculture will be challenged as never
hefore, From 70 to 809 of the world's population still
exists on a substandard diet, and 10% are near star-
vation.

The United States must not become complacent
and neglect necessary research. We need to sustain
and increase yields, preserve soil fertility, use natu-
ral resources more prudently, minimize adverse en-
vironmental impacts of farming, develop more health-
ful food products, and compete economically in world
markets.
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Research Planning

Technologies must add to, rather than deplete, the
earth’s resources. As the United States shifts to more
scientifically, technologically, and biologically based
agriculture, some conventional research areas that
will require increased attention include plant and
animal breeding and resistance to environmental
stress; improved efficiency of production of crops and
livestock; pest management; human, animal, and
plant health; weather and climate; irrigation and wa-
ter management; soil and fertilizer management; en-
vironmental quality; aquatic foed sources; postharvest
losses and storage; basic biological research; integrat-
ed production systems; market expansion; food poli-
cy issues; and information systems.

Two newer areas deserving special emphasis are
biotechnology and development of new food plants by
genetic engineering to provide better prevention of
diet-related diseases.

Diet and Health Issues

Human health issues will become increasingly im-
portant, consumer-driven areas for research. Diet-re-
lated diseases should be targeted, and disease-inhib-
iting or provoking properties of foods also need to be
studied so that the effects of such properties might be
appropriately enhanced, reduced, or otherwise modi-
fied.

Research Conclusions

Appropriate technologies, resource inputs, and eco-
nomic incentives can address worldwide food short-
ages. The level in agriculture research funding rela-
tive to other research priorities must be bolstered,
particularly for production-oriented and multidisei-
plinary research. Balance is needed in funding basic
versus production-oriented research. All concerned
eitizens should inform state and federal legislators of
the importance of increasing agricultural develop-
ment and research funding.

Summary

General Conclusions

The challenges of global food security differ great-
ly from those facing the United States. Adequacy of
supply is one primary example. As developing nations’
populations rise, policy dilemmas arise if agricultur-
al production does not increase accordingly. In some
cases, neither bolstering production nor increasing
imports is a desirable option. '

However, in some parts of the world, developing
nations are moving away from socialist economics to
market-oriented systems. Much of Latin America has
followed this trend, as has Asia, Eastern Europe, and
the former Soviet Union. But distortions still exist in
international trade. The “playing field” for agricultur-
al trade is growing more level, and as a result, effi-
ciencies will emanate throughout the feod chain, al-
lowing the world to feed more people than ever before.
Now that agriculture has penetrated the giobal nego-
tiating agenda, continued improvements can be ex-
pected. But commitment is needed by those who will
benefit from more open markets, and diligence and
effort will be necessary by governments, farm groups,
consumers, and all other potential beneficiaries of
expanded trade.

Even meeting all these needs will not solve all the
problems. Developing nations must eliminate the dis-
tortions in their own economic systems, and all na-
tions should participate in the removal of global dis-
tortions. Competition should foster efficiencies in food
production, processing, and distribution. Having an
adequate food supply at an attractive price will not
suffice if purchasing power is absent—which is still
the case in many parts of the world.

The short-run solution is humanitarian aid. But a
long-term response is also needed. Economic growth
will be needed to ameliorate or eliminate the problem.
Developing countries are gtill short on purchasing
power in the aggregate, and income distribution also
leaves pockets of hunger. But there is not much re-
ward for attempting to equitably redistribute a pie
that is simply too small.

The answer is to get the policies right,, thereby un-
leashing the creativity and inherent entrepreneurship
of the private sector in all nations. If thatis doneona
global basis, the capacity to provide the world with an
adequate diet can be achieved. Only with knowledge
and commitment can the world be fed, the disease risk
in food consumption minimized, and the environment
protected.



1 Food Safety: Domestic and International Dimensions

Dr. Catherine E. Woteki

Introduction

It’s a pleasure to be here with you today at your
conference on food safety, food sufficiency, and secu-
rity. Secretary (Glickman sends his regrets and best
wishes for a successful conference. The interrelation-
ships bétween these important food-related issues is
something I have thought about many times, both
from a domestic and an international perspective, I
appreciate the opportunity you have provided for gov-
ernment, industry, and others to discuss these issues
in an open forum.

I also appreciate the ongoing work of the Council
for Agricultural Science and Technology (CAST) in
helping public policy decision makers understand sci-
entific research that affects food, agricultural, and
environmental issues. It is of utmost importance to
me, and to Secretary Glickman, that we base public
policy decisions on sound science, and therein lies the
rub. The real challenge comes in translating scientif-
ic information inte public policy. Conferences such as
this one provide us with an opportunity to discuss
important food related issues so we can determine
solutions, and implement those solutions, together.

Food Safety

Of course, food safety is the issue with which I am
most directly involved in my current position, and it
is a topic that CAST has addressed many times. In
1994, CAST issued a task force report entitled Food-
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borne Pathogens: Risks and Consequences. In that
report, CAST made a number of recommendations for
reducing foodborne illness. Let me mention just a few
here today.

¢ TFood safety policy should be based on risk assess-
ment.

* The food safety information database should be
expanded to provide moere complete information
on the incidenee of foodborne disease by pathogen
and by food,

* Control practices should be applied from food
source to consumption, including the incorpora-
tion of Hazard Analysis Critical Control Point
(HACCP) principles.

* The public should be well educated regarding safe
food handling and the relative and changing risk
status of individuals,

The CAST task force report was extremely impor-
tant, in concert with recommendations from other
expert groups, such as the National Academy of Sci-
ences, in building a scientific case in support of change
that would better address pathogenic microorganisms
in the food supply. Unfortunately, despite the fact that
the scientific community has known for some 20 years
of the importance of pathogenic microorganisms as a
public health threat, real change has occurred only in
the past four to five years.

The agent for real change was not a scientific re-
port, but a 1993 outbreak of foodborne illness attrib-
uted to E. coli 0157:H7 in undercooked hamburgers.
That outbreak was a defining moment in the history
of pathogen reduction because it tock the scientific
information on paper and made it real for the Ameri-
can public. That outbreak, tragic as it was, was not
the largest outbreak in U.S. history. But this patho-
gen scared people, because it didn’t take much to make
someone sick, and children were particularly suscep-
tible. And the food source implicated—hamburgers—
was a traditional, all-American meal.

The tragic outbreak provided an impetus for
change that has permitted the United States Depart-
ment of Agriculture (USDA) to take the expert scien-
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tific advice that it already had and accomplish quite
a bit. Let me review some of those accomplishments
with you.

In 1993, USDA issued a rule requiring safe han-
dling labels that address storage, cooking, and
holding practices for raw meat and poultry prod-
ucts.

In 1994, USDA declared E. coli Q157:H7 as an
adulterant when present in raw hamburger and
initiated a monitoring program for the pathogen
in ground beef.

In 1995, the Centers for Disease Control and Pre-
vention (CDC), USDA, and the Food and Drug Ad-
ministration (FDA) initiated a Sentinel Site Sur-
veillance project, now known as FoodNet, to
collect more precise information about the inci-
dence of foodborne illness, especially illness
caused by Salmonello and E. coli O157:H7. The
program collects foodborne illness incidence data
from seven sites around the country.

In 1996, after a thorough public process, USDA
published its landmark rule on Pathogen Redue-
tion and HACCP. The rule requires all plants that
slaughter and process meat and poultry to imple-
ment HACCP systems as & means of preventing
contamination from pathogens and other hazards.
To make sure HACCP systems are worldng as
intended, the rule also sets in-plant performance
standards for Salmonella, and we will conduct
testing to ensure those standards are being met.
Indeed, this is a very significant step, because it
is the first time USDA hag set a performance stan-
dard for a broad range of raw meat and poultry
products. We will begin implementing these two
provisions of the rule in January 1998, starting
with the largest plants.

We have also adopted a farm-to-table approach to
food safety, and we are making progress by worle-
ing closely with other government agencies, pro-
fessional groups, academia, and industry. For in-
stance, at the animal preduction level and at
intermediate stages before the slaughter plant,
TUSDA is working with producer groups to devel-
op and encourage measures to reduce food safety
hazards associated with animals presented for
slaughter. We believe that the voluntary applica-
tion of food safety assurance programs, based on
HACCP principles, has a role in reducing risks.
At the transportation to retail level of the farm-
to-table chain, we are working with FDA to de-
velop standards governing the safety of foods dur-
ing distribution. We are placing particular
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emphasis on time and temperature control as a
means of minimizing the growth of pathogenic
microorganisms,

At the retail level, we are working again with
FDA, and with state officials, to ensure the adop-
tion of science-based standards and to foster
HACCP-type preventive approaches—largely
through the Food Code process.

We have also made progress in educating consum-
ers about food safety. In June, USDA, in coopera-
tion with FDA and the CDC, sponsored a confer-
ence to share information on changing food safety
behaviors. And just one week ago, we announced
a new food safety education campaign, the result
of a unique public-private partnership consisting
of industry, government, and consumer groups,
that urges all Americans to “Fight BACI™”. . .
that’s B-A-C. . . and reduce foodborne illness by
confronting foodborne bacteria.

The high priority being given to foed safety is ev-
ident in the fact that this year, President Clinton
announced two major food safety initiatives. The
first, which was announced in January, includes
measures to modernize food inspection and man-
ufacturing procedures, increase research into
foodborne pathogens, create an early warning
system to detect and respond to foodborne out-
breaks, and strengthen coordination among fed-
eral, state, and local food safety agencies. The
Partnership for Food Safety Education, which
developed the “Fight BAC!™" campaign, was
launched in conjunction with this presidential ini-
tiative. Indeed, this initiative addresses the rec-
ommendations that CAST made in the 1994 re-
port.

And on October 2, the President called for addi-
tional actions to improve the safety of domestic
and imparted fresh fruits and vegetables. He an-
nounced his intention to send to Congress legis-
lation giving FDA additional authority regarding
imported fruits, vegetables, and other foods. He
also directed FDA to work with USDA, and in
close cooperation with the agricultural communi-
ty, to issue guidance on good agricultural practices
and Good Manufacturing Practices (GMPs) for
fruits and vegetables. :
Together, these steps are significant. And they
sound an awful lot like the recommendations con-
tained in the 1994 CAST report.
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Safety, Sufficiency, and
Sustainable Agriculture

I believe we are making good progress in our efforts
to reduce foodborne illness. For the future, however,
we need to work harder to understand the complex
interrelationships that exist between the three “S's"—
safety, security, and sustainable agriculture—both on
a domestic and global basis. USDA uses the term “food
security” to include the availability of sufficient quan-
tities of food, access to adequate resources to acquire
food, and utilization of the food through adequate diet,
water, sanitation, and health care,

All of our food safety decisions have other implica-
tions, whether they involve the environment, animal
health, international trade, or the economic health of
industries. We cannot consider food safety issues in a
vacuum.

The recent problem with Pfiesteria piscicida on the
eastern shore of Maryland, which has killed tens of
thousands of fish, is a good example of a multi-facet-
ed issue with public health, environmental, and eco-
nomic implications. Manure from chickens is being
singled out by environmentalists as the source of pol-
lutants causing the problem. Farmers are asking: if
they cannot use poultry waste as fertilizer on crops,
what else can be done with it? And the seafood indus-
try is attempting to maintain public confidence in its
products at a time when there remain many questions
about the public health implications of the problem.
To date, there is no evidence that ingestion of P. pi-
sicicido or its toxins poses a risk to humans, but based
on sales of fish and seafood, it is clear that the public
fears that there may be a food safety problem.

You will see all three of these issues—food safety,
food security, and sustainable agriculture—receiving
high level attention by USDA now and in the future.
The fact is, safe food is of little importance to those
who don’t have enough food to eat. And our ability to
produce enough food will be severely compromised if
we don'’t take care of the environment on which we
depend to produce that food.

World Food Security

Regarding world food security, Secretary Glickman
led the U.S. delegation to the World Food Summit,
which was held last November in Rome, Ttaly. At that
summit, 186 countries adopted the Rome Declaration
and World Food Summit Plan of Action, which set the
goal of reducing the number of undernourished peo-
ple by half no later than the year 2015 and identified
actions that nations should take to achieve that goal.
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The United States subsequently adopted the goal as
a domestic target as well, and has embarked on the
development of a U.S. Action Plan on Food Security
to strengthen what the U.S. Government, the private
sector, nongovernmental organizations, and other
sectors are doing to reduce hunger and malnutrition
both at home and abroad.

Food and water safety will, no doubt, be important
components of that action plan. While the U.S. food
and water supplies are among the safest in the world,
we recognize that public health problems such as food-
borne disease and drinking water contamination are
an increasing concern. And these concerns are not lim-
ited to certain segments of the population; they affect
us all. Internationally, food safety will be an integral
part of actions developed to assist countries with poor
food security to become more self reliant.

Sustainable Agriculture

Food safety iz also linked to the health of the envi-
renment. Policies that support farmers taking more
sustainable approaches, such as restrained use of pes-
ticides and the introduction of integrated pest man-
agement, benefit food safety as well because they help
toreduce food contamination due to potentially harm-
ful levels of chemical residues.

The Food Quality Protection Act of 1996, which
strengthens the U.S. pesticide regulatory system, of-
fers us unprecedented opportunities to provide great-
er health and environmental protection, particularly
for infants and children, as well as for other vulnera-
ble populations. It establishes a single, health-based
standard for all pesticide residues in all foods. It pro-
vides for a more complete assessment of potential
risks, with special protections for potentially sensitive
groups such as infants and children. It places strin-
gent conditions on the consideration of benefits in set-
ting pesticide residue limits and expands consumers’
“right to know” about pesticide risks and benefits.
Overall, it establishes a more consistent, protective
regulatory process, grounded in sound science and
adaptable to future advances in scientific understand-
ing,

To promote sustainable agriculture, we also need
to expand research into organic agriculture and inte-
grated pest management, provide education in sus-

- tainable agricultural practices, and educate consum-

ers about food and agricultural systems to enable
them to make better choices about food consumption.
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International Trade

As the theme of this conference suggests, food-re-
lated policies have international as well as domestic
dimensions. We recognize that open markets help to
improve the availability of food worldwide, and we
must ensure that our food safety policies, and the food
safety policies of other countries, do not unfairly close
these markets.

The Uruguay Round of the General Agreement on
Tariffs and Trade (GATT) established rules and com-
mitments for agricultural trade, and these agree-
ments are now the framework for ongoing efforts to
lower trade barriers and expand access to world mar-
kets. Countries must ensure that their sanitary and
phytosanitary measures are based on science and risk
assessment principles.

The USDA is committed to ensuring the steps it
takes domestically to improve food safety are consis-
tent with international food safety policies. The Patho-
gen Reduction and HACCP rule and our increasing
focus on risk assessment, for example, are both con-
sistent with GATT.

This commitment to consistency in international
food safety policies is reflected in the active role the
United States plays in the Codex Alimentarius Com-
mission. The work of the Commission is critically im-
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portant in establishing international food safety stan-
dards. We are increasing the resources we devote to
Codex activities, and we recently selected a new Co-
dex manager, Bdward Scarbrough, who reperts direct-
ly to my office.

We believe the move toward international stan-
dards, and the establishment of domestic policies that
are consistent with international policies, will help to
avoid trade disputes, particularly those that are not
really about food safety but about protecting nation-
al trade interests. And in the end, this translates to a
safer and more abundant food supply world-wide.

Closing

In closing, I believe it is obvious that decisions af-
fecting food safety, food security, and sustainable ag-
riculture are closely intertwined on a domestic as well
as international level. USDA’s strategy in all three
areas is being closely crafted with these interrelation-
ships in mind. And USDA is developing these strate-
gies through a completely public process—a process
in which we encourage groups such as CAST to be-
come involved.

I look forward to working with all of you on these
important food-related issues in the months and years
to come.
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Excerpts of Dr. Arpad Somogyi's Presentation

Ideally, food safety regulations should be based on
science. But in reality, domestic regulations are the
end product of equal parts science, law-making, and
social values. International regulations, by contrast,
are based on science and law, with social values serv-
ing to construct artificial trade barriers. One exam-
ple of science-based regulation is in the Uruguay
Round of the General Agreement on Tariffs and Trade
(GATT), which is enacting science-based sanitary and
phytosanitary measures (known as the SPS Agree-
ment} to profect human and antmal health,

Science is of the utmost importance in formulating
measures to address various complex food safety is-

‘sues. Below are examples.

1. There is no scientific evidence that nitrate is det-
rimental to adult human health. Nitrate is con-
verted to nitrite in the stomach, constituting an
effective antibacterial strategy. In people consum-
ing increased amounts of vegetables containing
high levels of nitrate, cancer incidence is lower.
But the nitrate also combines with amines and
amides to form nitrosamines, which are known
carcinogens.

2, Bovine spongiform encephalopathy (BSE) was
first reported in the United Kingdom in the early
to mid-1980s. Another 170,000 cases have since
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been reported in the United Kingdom. Apparent-
ly, species barriers have broken down; BSE is now
thought to originate in sheep, infecting cattle that
are fed sheep meat and bone meal, although re-
searchers do not know the causative agent. Sci-
entists assume that it can be passed to primates—
including humans—as well, But because clinical
signs are not perceptible in animals at early stages
of infection, the disease’s introduction into the hu-
man food chain cannot be prevented.

Lack of early, decisive action by regulators has
far-reaching ramifications. Because the British
beef ban was impossible to enforce, some cases of
BSE have now occurred on the European conti-
nent.

In addition, humans in their twenties are con-
tracting a variant of Creutzfeldt-Jakob Disease
(vCdJD). The entire European continent has been
affected by the potential of exposure. The first case
in humans, thought to be contracted from con-
sumption of meat and bone meal, was diagnosed
in Belgium this week (early November 1997). Al-
though vertical transmission is a possibility, pre-
dicting the spread of BSE is difficult because there
are no screening methods. Moreover, previous
predictions have proved wrong.

There is no scientific information to support the
argument against using anabolic hormones,



3 Food Safety 1997—Driving Forces
and Emerging Trends
Dr. Michael R. Taylor

Introduction

The Council for Agricultural Science and Technol-
ogy deserves our thanks for convening this meeting
at this time. Food safety, food sufficiency, and food
security are not new issues, but they are linked togeth-
er today in new ways. And, to an extent unprecedent-
ed in human history, they are issues that transcend
national boundaries.

It is almost a worn-out cliche by now, but we do
have a global food supply. This is an established fact,
and there is no turning back, nor should there be any
turning back. The growing international trade in food
is a good thing for people in all walks of life all around
the world.

Trade expands access to the foods consumers need
and want and helps keep prices competitive. It pro-
vides the food industry with new incentives to inno-
vate—to produce better guality products at better
prices—knowing the rewards that can come with ac-
cess to large international markets. And the expan-
sion of trade in an increasingly free market for food
is, I believe, essential to meeting the world’s need for
a sufficient and secure food supply.

Trade also is linked to food safety. Countries are
increasingly alert to possible risks associated with
imported foods, and exporters know that buyer confi-
dence in the safety of a food commodity or product is
one of the essential tickets to success in the interna-
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fional marketplace.

One consequence of this link between food safety
and trade is that it is almost impossible to talk about
the domestic dimensions of food safety, which is my
assignment today, without also talking about the in-
ternational dimensions of food safety, which is Mr.
Lupien’s assignment. And I will not attempt to avoid
the international dimension.

What I will do is talk about three forces that are
driving change in food safety in the United States. The
first of these is the globalization of the food supply and
food safety. The second is the shift in our food safety
focus during the 1990s from chemical residues to mi-
crobial pathogens. And the third force is the emer-
gence of HACCP as the conceptual framework—the
governing philosophy—for food safety within much of
the food industry and among the world’s major regu-
latory agencies.

I will then talk about three major trends in food
safety—the direction of the changes that are being
driven by these forces. But first, let us examine the
forces driving change.

Forces Driving Change

Globalization

The first trend—globalization of the food supply—
begins, of course, with the growth in trade I have al-
ready mentioned, A few illustrative and familiar facts
make the point. Over half of the seafood consumed in
the United States is imported. Americans depend on
imports from Latin America to meet their needs for
fresh produce during winter months. American ex-
ports of agricultural commodities reached $60 billion
in 1996, and they will drive future growth in Ameri-
can agriculture. Finally, many countries in both the
developed and developing world abselutely depend on
imported commodities and products to meet basic food
needs.

With the globalization of trade comes the global-
ization of food safety. Food safety problems—and so-
lutions—are no longer contained within a single coun-
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try’s borders, and even the perception of 2 food safety
problem can affect the flow of trade.

Finally, the new trade agreements create a global
framework for international trade that explicitly rec-
ognizes the critical link between food safety and trade.
The agreements respect the right of member states
to determine the level of food safety protection appro-
priate for their populations, while encouraging inter-
national harmonization of food safety standards based
on the principle of equivalence. The United States and
its major trading partners are now obligated to con-
sider the acceptability of each others’ food safety stan-
dards.

The food supply is irretrievably global, and, as I will
describe in a moment, this fact has important impli-
cations for food safety in the United States.

Microbial Pathogens

The second force driving change in food safety is
the shift in public focus and attention to microbiolog-
ical hazards. i food additives and environmental con-
taminants were the issues of the 1970s and pesticides
were the issue of the 1980s, microbial pathogens are
the issue of the 1990s. Chemical residues in food still
deserve careful attention, but public concern about
microbial pathogens is different and will, I believe, be
more lasting and influential.

This is because the potential harms from microbi-
al pathogens are acute and demonstrable rather than
chronic and speculative, and there are no simple or
permanent solutions. Chemicals can be banned, but
harmful bacteria cannot be ordered off the face of the
earth, and the capability to control microbiological
hazards is widely dispersed throughout the food sys-
tem. These facts mean that today’s food safety “sto-
ry"—the story of foodborne pathogens—will recur fre-
quently in the nation’s media, with the problem and
the search for solutions being documented repeated-
ly in many different contexts.

Sustained media and public attention on any sub-
ject is a powerful force for change in American soci-
ety, and this will continue to be true for food safety.

HACCP

The third force driving change on food safety is the
emergence of HACCP as the conceptual framework
for food safety in the United States and around the
world. HACCP is embraced by much of the food in-
dustry as its tool of choice for building safety into food
production processes. HACCP has also been adopted
as a regulatory tool for meat, poultry, and seafood pro-
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cessing operations in the United States, and it is rec-
ognized as a regulatory standard by Codex and indi-
vidual countries elsewhere in the world. And the
HACCP “philosophy” has infiltrated much of contem-
porary thinking on food safety within governments
and segments of the food systems—from farm to ta-
ble—that have not traditionally thought in terms of
process control.

Thus, hazard analysis, risk-hased prevention, a
systems approach to food safety, and other HACCP-
like concepts are being applied in a variety of ways
across the farm-to-table continuum to improve food
safety.

Trends Shaping the Future

If globalization, a new focus on microbial patho-
gens, and HACCP are the forces driving change in
food safety, what does that future look like? What food
safety trends will shape the future?

I see three major trends:

* much greater reliance on “systems” approaches to
food safety at the plant and company level, at the
farm-to-table food system level, and at the level
of government oversight;

* the proliferation, in many forms, of “standards”
for food safety; and

* agreater role for scientific and technological so-
lutions.

Let me briefly discuss each of these trends.

Systems

The first trend—toward systems approaches to food
safety—is driven principally by HACCP and today’s
focus on microbial pathogens. At the operating plant
level, HACCP is itself inherently a systems approach
to food safety. HACCP goes beyond the traditional
reliance on good manufacturing practices that can be
carried out, disconnected from one another, to a sys-
tem of overall process control that recopnizes at least
the potential interconnectedness—for food safety pur-
poses—of everything that happens in a food manufac-
turing setting. This is why HACCP principles call for
a HACCP plan that reflects a hazard analysis of the
food manufacturing process as a whole and includes
the controls appropriate at each step in the process
to minimize hazards. HACCP is a systems approach.

The HACCP concept of risk-based process control,
coupled with today’s focus on microbial pathogens, is
also driving us powerfully and inevitably toward sys-
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tems approaches outside processing plants. I am re-
ferring here to the search for farm-to-table solutions
to food safety problems. It is simply impossible to
embrace the HACCP philosophy and not look for op-
portunities to minimize hazards wherever they may
arise and can be effectively controlled.

And this is especially true, obviously, with regard
to hazards posed by microbial pathogens. Unlike their
chemical counterparts, microbial pathogens have the
unfortunate tendency to grow, if conditions permit, at
any stage from the farm to the table. On the bright
gide, while chemicals are often difficult to remove once
they contaminate a food, bacteria on many foods can
be killed at various points along the way or at the time
of preparation.

So it is inevitable and essential that we think in
terms of food safety systems that extend well beyond
the processing plant. And we are already doing that.
Vertically integrated food companies have been deing
it for years. Agricultural producers are examining how
to enhance the food safety elements of their quality
assurance programs. Food service operators and re-
tailers are imposing food safety-oriented purchase
specifications on their suppliers, recognizing that they
and their suppliers are part of one food safety system.

And the government is gradually moving toward
this broader systems approach. This is evidenced by
the joint FSIS and FDA initiative on transportation
and storage, the agencies’ emerging farm-to-table
approach to egg safety, and the emphasis the federal
government is placing on state and local adoption of
the Foed Code and consumer education.

Although the food industry and the government
realize that we will not achieve our food safety goals
by focusing solely on processing establishments and
both are moving toward a “farm-to-table” systems
approach, there is much to learn and do to convert this
aspect of the systems approach to reality. This ele-
ment of the systems trend is still in its early stages.

The trend toward systems approaches to food safety
is also evident at the level of government oversight.
This aspect of the trend is being driven in part by the
risk-based HACCP philosophy but also by budgetary
and international pressures.

The organizational and programmatic fragmenta-
tion in the federal government’s food safety program
is well lknown, It extends to the distribution of the
regulatory and policy functions across at least four
agencies—FDA, FSIS, the U. 8. Environmental Pro-
tection Agency (EPA), and CDC—and to the sharing
of the food safety research function across, by one
count, more than 20 agencies. It is impossible to think
about food safety in scientific terms and to believe that
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the program should be driven by considerations of rigk
and public health and, at the same time, believe we
have the optimal “systems” approach in the federal
government’s program,

This seems especially true if we look at resource
allocation within and among the agencies. Pizzais my
favorite example. Pepperoni pizza plants are inspect-
ed every day by USDA, and this is after USDA has
already inspected each carcass during slaughter and
the processing of the raw meat into pepperoni. Cheese
pizza plants, on the other hand, which are under
FDA’s jurisdiction, are inspected once every few years,
at best. I think I am safe in saying that food safety
resource allocation in the federal government is not
as public health- and risk-driven as it might ideally
be.

The fragmentation in the federal system also has
international implications. We are obligated to work
toward harmonization of our system with the systems
of our trading partners, consistent with maintaining
our desired level of food safety protection. The key
harmonizing principle is “equivalence.” But, on such
fundamental issues as the nature of inspection, how
can we harmonize with other countries when we are
inconsistent within our own programs in ways that
may not have an adequate scientific or public health
justification?

This problem of inconsistency and fragmentation
in the federal system is not new to anyone, including
the people responsible for running the system, and 1
believe that we are beginning to address the problem
in serious ways. There has been in recent years a high
level of collaboration among the agencies on HACCP
and other food safety initiatives, and the President’s
National Food Safety Initiative, which Congressisin
the process of funding, stresses much greater coordi-
nation among the agencies on such matters as re-
search, inspection, and outbreak management. This
is a very good start, and the initiative also includes a
strategic planning process that is intended to exam-
ine some of the fundamental organizational and pro-
grammatic issues I have mentioned.

It is easy to describe the problems in the current
system. It is hard to determine the right solutions. I
do believe, however, that we are on a track toward
addressing them, in a way that will make the federal
system of food safety oversight more of a true system.

Standards

The second major trend I want to describe is the
trend toward more explicit and more frequent artie-
ulation of standards for food safety. I am using the
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term “standards” here in the broadest possible Sense,
and I do not limit it to mandatory standards set by
regulatory agencies.

HACCP is itself a kind of standard—the seven
HACCP principles and all that go with them embody
a standard of care for food safety process control.
HACCP also will drive the development of standards,
using that term again in the broad sense. The eritical
controls that companies develop and validate in ac-
cordance with HACCP principles are a kind of stan-
dard. They represent what the company has judged
to be an adequate degree of control to minimize a par-
ticular hazard. Some standards of this kind are very
familiar and widely accepted: times and temperatures
for thermal processing, for example. As HACCP is
applied in new situations, however—such as in
slaughterhouses or in the production of fresh pro-
duce—it will be necessary to consider what constitutes
an adequate control or controls. What is the appro-
priate standard of care in these situations with respect
to each of the potential hazards?

HACCP alsois driving government development of
standards in varying forms, including “voluntary”
guidance and mandatory legal standards. HACCP is
not, of course, an end in itself: it is 2 means to an end.
From the government’s perspective, HACCP is a
means for achieving a level of food safety performance
that satisfies a company’s legal obligation to produce
safe food, as spelled out in the various food safety stat-
utes and via implementing regulations. Itisa strength
of HACCP that it focuses attention on the specific
hazards that are of greatest potential significance, but
this focus also compels government, as well as the
industry, to consider what constitutes an adequate
level of performance with respect to those hazards.

The results of this focus so far have included
USDA’s development of model HACCP plans as guid-
ance for the industry, its regulatory performance stan-
dards for reducing the incidence of Salmonella con-
tamination in slaughter plants, and its effort to
articulate in performance standard terms the basis of
HACCP plans for judging the adequacy of cocked heef
with respect to control of microbial pathogens. The
trend as HACCP implementation goes forward will be,
I believe, toward additional government-generated
performance standards.

The globalization phenomenon I have discussed,
and in particular the move toward international har-
monization, is also driving the trend toward stan-
dards. If, in the spirit of harmonization, we are to
judge whether a Codex standard or the standard
adopted by a trading partner provides a level of pro-
tection equivalent to our own, we must know what our
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level of protection is. And this will inevitably lead to
pressure for the United States to articulate that lev-
el of protection in the form of some kind of standard,

The most dramatic evidence of this phenomenon is
the President’s recent announcement of an initiative
to improve oversight of imported fresh produce. This
is part of the administration’s overall effort to improve
food safety and also to assure the public that the ex-
pansion of trade will not jeopardize food safety. The
produce initiative includes the development of guid-
ance for safe agricultural production practices that
imports will be required to meet. This amounts to a
new standard for fresh produce, although it will he
technically a voluntary standard. To hold imports to
a particular standard of care, however, the United
States is obligated under the trade agreementsto hold
domestic produce to the same standard. Thus, the new
guidance also will create what amounts to a new stan-
dard of care for producers in the United States.

Science and Technology

The third and final trend I would like to discuss is
also well under way and very familiar to this audience.
It is the trend toward preater reliance on scientific and
technological solutions. Like the other trends I have
discussed, this trend is also driven in large part by
HACCP. At a philosophical level, HACCP stands for
the proposition that we should use the best science
and technology that is available and can be feasibly
applied to identify and minimize potential food safe-
ty hazards.

At a practical level, HACCP provides the analyti-
cal framework for gauging where technological con-
tral measures can best be applied to minimize haz-
ards—not as a silver-bullet solution to complicated
problems but as part of an overall system of process
control. One of the greatest strengths of HACCP, in
my view, is that it is a vehicle for harnessing the best,
that science and technology have to offer to improve
food safety.

The evidence of the science and technology trend
is all around us. The meat industry is moving on its
own to adopt steam pasteurization and other technol-
ogies proven effective in reducing harmfisl bacteria on
carcasses, The juice industry is calling for wider use
of pasteurization to address the problem of potential
contamination with E. coli 0157:H7. The public health
community is recognizing the need to revisit the pos-
sible role of irradiation as a food safety tool. Both in-
dustry and government are considering the role mi-
crobial testing can play as a HACCP verification tool
and as a means of better managing and containing
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contamination incidents, such as the one that struck
Hudson Foods not long ago. And the President’s Na-
tional Food Safety Initiative is heavily weighted to-
ward research, risk assessment, and improved epide-
miological surveillance—key elements of the scientific
infrastructure essential to a successful HACCP-based
food safety program.

This trend toward greater emphasis on science and
technology should—and I believe will—continue.

Working Toward the Future

If the forces driving change in food safety are glo-
balization, pathogens, and HACCP, and if the trends
towards systems, standards, and science define where
we are headed in the future, what will it take to be
successful when we get there? I can think of four
things, or rather four categories of things, that we
need to be working on.

First is really well-focused research coupled with
some serious brainstorming to apply the knowledge
we have. It is one thing to recognize that the trends
are moving us in the direction of systems, standards,
and technology. It is another thing to know how to do
these things well. How do we identify and control
hazards in a truly farm-to-table food safety system?
What do we need to know scientifically to set the right
standards for process control and for contrelling spe-
cific pathogens? What is the best use of microbial test-
ing in food safety systems? What techniques will work
to prevent and remove bacterial contamination of
fresh produce?

These are just some of the questions that are im-
portant to the future and that will require research
and serious brainstorming to answer. HACCP is a
great concept. But it will be only as good in practice
as the science and technology that it ealls forth and
harnesses to improve food safety.

Second, success in the future will require new kinds
of collaboration ameng people and institutions in gov-
ernment, industry, academia, and the public health
and consumer communities. One of the lessons of the
last several years is that there is considerable com-
mon ground among the diverse interests having a
stake in food safety. The subject is difficult, and there
will always be conflicting interests and differences of
opinion, but everyone wants a food safety system that
works effectively and efficiently to make food safe, and
there is inereasingly wide acceptance of the science-
based prevention strategy embodied in HACCP. De-
veloping the systems and the standards required to
put this strategy into practice will, however, take col-
laboration among segments of the food system and
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with interests outside the food system beyond any-
thing that has occurred before. No one person or group
has all of the lknowledge and all of the perspective
required to find and implement good solutions to our
food safety challenges.

The third ingredient for future success is a
willingness to tackle some big questions. How do we
modernize food inspection for a future grounded in
HACCP? How do we address and solve the problems
that flow from fragmentation and inconsistency in the
federal food safety system? How do we relate the U.S.
food safety system to the rest of the world so that the
United States can continue to be a world leader in foed
safety and in the international food trade? Forces are
at work—pglobalization and trade pressures,
hudgetary pressures, and pressures to improve the
functioning of the food safety system—that can force
on us answers to these guestions. Far better that the
food safety community tackle these questions now and
create the solutions that can be successful for the long-
term future.

Finally, I believe that success in the future requires
a high level of leadership from the food industry. This
is nothing new. The food industry has historically tak-
en the lead in developing the scientific foundation and
standard for food safety and pushing for appropriate
government oversight. This has been the case over the
years in many contexts, including food additive safe-
ty, low-acid canned foods, plant biotechnology, and
adoption of HACCP. Agricultural producers are tak-
ing similar initiatives in food safety today.

Such industry investment and leadership on food
safety is critical because the food industry has the
product-specific experience and expertise to know
what works, and it has an enormous day-to-day oper-
ating stake in the safety of its products and in the
public’s confidence in those products.

Industry leadership is also important because the
government’s role is inherently limited. I say this as
a person who understands and values the important
role government plays in food safety. But the fact is
that, in today’s dynamic food safety climate, the gov-
ernment in its regulatory role inevitably lags behind
the emerging state of the art.

Government can codify and mandate some reason-
able approximation of what is appropriate and feasi-
ble at any given time, but the government did not in-
vent HACCP and it will not, in all likelihood, invent
the scientific, technological and process control solu-
tion to tomorrow’s food safety challenges. The food
industry and the broad scientific community will do
that.

And food industry leaders will be implementing the
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. . food safety.
solutions, as they have in the past, before the govern- on ] .
ment is able to mandate them. It is this kind of lead- th T(]ﬂ:li you for having me here. I look forward to
ership, as much as anything, that will drive progress € duscussion.
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Summary of Respondents’ Presentations

Introduction

The globalization of the food supply now taking
place affords many benefits and opportunities. Inter-
national trade provides food to meet basic require-
ments and gives consumers year-round access to a
wider variety of foods. It also raises some potential
food safety issues and risks.

Respondents

Dr. Catherine E. Adams is Director,
Quality and Food Safety, Pizza Hut,
Dallas, Texas. She was formerly Direc-
tor of Worldwide Quality Systems for
the Campbell Soup Company and As-
sistant Administrator of the USDA Food
Safety and Inspection Service.

Dir. Michael P. Doyle is Director of the
Center for Food Safety and Quality En-
hancement and Head of the Department,
of Food Science and Technology at the
University of Georgia, Athens, Dr,
Doyle served on the task force that pre-
pared the 1897 CAST report, Foodborne
Pathogens: Risks and Consequences.

Mr. David B. Schmidt is Vice President,
Food Safety of the International Food
Information Council, Washington, D.C,
Mr. Schmidt served as Director of Ex-
ternal Affairs for the Food Safety and
Inspection Service of the U.S. Depart-
ment of Agriculture during the Bush Ad-
ministration,
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There are three forces driving changes in food safe-
ty: (1) globalization of the food supply, (2) a shift in
focus from chemical to microbial hazards in food, and
{3) the emergence of HACCP as a standard practice
in the foed industry. Increased international trade has
been made possible by implementation of new trade
agreements that oblige each signatory to accept the
food standards of its trading partners. Several agen-
cies in the United States oversee various facets of food
safety. Lack of harmonization of regulation and in-
spection procedures has negative implications in the
international trade arena. It is also a problem in the
coordination of domestic food safety.

Three trends seem to be dominating changes in our
approach to food safety: (1) greater reliance on sys-
tems approaches, (2) a proliferation of standards, and
(3) greater reliance on science and technology for so-
lutions. Our future success will require (1) a focused
research effort; (2) eollahoration and better commu-
nication between industry, academia, and govern-
ment communities; (3) willingness to tackle the big
questions such as improvement of the food safety in-
spection system; and (4} leadership by the food indus-

try.

Issues and Needs

Hazard Analysis Critical Control Point
System (HACCP)

HACCP is not only an important teol but also a
philosophy. HACCP can work, and it needs to be em-
braced by the industry. The focus is not on the final
product but on the processing steps upstream. As a
frameworly, HACCP can be integrated effectively into
other quality contrel and assurance programs such as

Rapporteurs

Dr. Steven Anderson, Georgetown University, Washington, D.C.

Dr. Eldon E. Ortman, Purdue University, West Lafayette, Indi-
ana

Dr, Rodney J. Brown, Utah State University, Logan
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ISO 9000. HACCP is based on a flexibility to adapt,
change, and improve, and it requires strong leader-
ship for successful implementation. Science and new
technologies can be applied within the HACCP frame-
worl to improve on current safety measures.

Microbial Pathogens

Microbial pathogens dominate the food safety stage
in the 1990s. The real threats they represent are re-
placing perceived risks from the previous two decades.
The hardiness and virulence of organisms such as E.
coli O157:H7 pose new challenges for food safety. Food
inspection needs to be redesigned, and the visual in-
spection systems of the past must be replaced by sci-
ence-based monitoring. To be effective, the system
must extend all the way from the farm to the consum-
er. Irradiation may be an important food safety tool
in the future, but it still needs to be approved for use
on many foods and accepted by consumers. The chal-
lenges are immense and the solutions difficult; many
gaps need to be addressed in the food safety industry
to reduce illness caused by foodborne pathogens.

Consumer Education

Consumers need critical information about risks
and specific information about the pathogens associ-
ated with foods, how best to control these pathogens,
and the ramifications of illness. There is a need to
increase awareness of food safety through the news
media and the “FightBac” partnership for food safety
education. Incorporation inte nutritional education
vehicles, such as The Food Guide Pyramid (U.S. De-
partment of Agriculture, 1992} and Dietary Guidelines
for Americans (U.S. Department of Agriculture and
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U.S. Department of Health and Human Services,
1995), may afford broader exposure for food safety is-
sues. Exposure to food safety in the classroom will
require innovative approaches to weave food safety
education into existing curricula. Because food safe-
ty issues are prominent in the public eye, now is the
time to educate the public and integrate the food safe-
ty message into nutrition information.

Solutions

Several solutions were identified to improve food
safety in the future. New tools such as HACCP and
other technologies can be plugged into the long-stand-
ing food safety regulatory structure, The food safety
message can be integrated into nutritional education
vehicles such as The Food Guide Pyramid and the
dietary guidelines for the year 2000. Irradiation
should be implemented as an additional foed safety
technology. Industry, government, and academics
need to act in concert to support approval of this tech-
nology. A forum should be established in which inter-
ested parties can discuss food safety technologies and
develop strategies for implementation. Overall, there
must be an openness and willingness to listen and
implement change.
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Mr. John R. Lupien’

Introduction

Delegations from 186 countries including many
heads of state and governments attended the World
Food Summit in November 1996. The World Food
Summit adopted a Declaration and Plan of Action that
reaftirmed the right of everyone to have access to safe
and nutritious fuod, congistent with the right to ade-
guate food and the fundamental right of everyone to
be free from hunger. This basic right of the consumer
to a safe and wholesome food supply is recognized hy
all governments and the food industry. It is clear that
consumers’ basic rights include a healthy and safe
supply of food, protection of economic interests, and
the right to be properly informed and have their opin-
ions heard. The influence of public opinien on food
control issues highlights the need for the transfer of
accurate information to the consumer and open com-
munication for exchange of views on both food quali-
ty and food safety issues.

This communication process is becoming increas-
ingly important as decision makers at the government
level and representatives of the food industry are
faced with many challenges in ensuring a high-qual-
ity, safe food supply. Many problems of food quality
continue to disrupt trade and cause losses of food and
income. Food safety problems related to pesticide res-
idues, heavy metals, industrial chemicals, radionu-
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ity and Standards Service of the Fand and Agriculture Organiza-
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clides, and mycotoxins confinue to cause concern. In
addition, new challenges to food quality and safety
programs include the emergence of new pathogens,
new food products and food processing technologies,
increasing antibiotic resistance among foodborne
pathogens, and the increase in food imports and ex-
ports.

It iz estimated that international trade in food
alone during 1996 was in excess of $300 billion in U.S.
dollars, with continuous but modest growth predict-
ed for the next few years. The continuous growth in
international trade in food has been linked to the fol-
lowing: increases in personal income; consumer de-
mands to broaden the range and variety of foods avail-
able in domestic markets; and diffusing the risk from
fluctuations in domestic food production as well as for
enabling a higher level of efficiency in global food pro-
duction. Agriculture is often the mainstay of nation-
al economies, thus making trade of food a significant
economic factor.

The dramatic increase in international trade of food
has been brought about by many factors, particular-
ly advances in food manufacturing and processing
technology leading to increased product shelf-life and
product security. Rapid trangportation and improved
shipping and handling methods have reduced ship--
ping time and distance barriers, allowing traders ac-
cess to new and distant markets for their products.
In addition, the overall impact of the Uruguay Round
Apreements and regional trade arrangements have
reduced many tariff and subsidy related constraints
to free trade, encouraging increased production and
export from the countries with the most cost-effective
production means. This has provided developing coun-
tries with increased opportunities to compete in in-
ternational food trade. It has also presented new chal-
lenges in assuring the guality and safety of domestic
exported food supplies.

While recognizing that technological advancements
have, without a doubt, improved food quality and safe-
ty, the trading of food in today’s global trading envi-
ronment, one where there are virtually no boundaries,
has also given rise to problems and cause for concern.
Food products shipped today from one part of the
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world can be in a country on the other side of the world
within a few days. Furthermore, mishandling of a
good-quality food during transportation and storage
may render it spoiled or unsafe by the time it reaches
the final consumer. As the volume of food traded in-
creases, the potential increases for exposing consum-
ers in one country to the food quality and safety-re-
lated problems of other regions of the world.

To protect consumers’ health, ensure fair food trad-
ing practices, and prevent commercial fraud, nation-
al governments establish fuod quality and monitoring
systems for imported foods based on food quality and
safely laws and regulations. Food control agencies of
importing countries generally apply regulations that
give them authority over such things as food safety,
hygiene, quality, packaging, labeling, handling, and
storage. In general, these regulations include precise
requirements that must be met if food products are
to be admitted into the importing country.

Food Quality and Safety
Problems

If we look at the reasons for detention and rejec-
tion of imported food products, we find that most de-
tention and rejections oceur for reasons that are both
avoidable and preventable and not related to highly
technical requirements. In 1989, FAQ, with the sup-
port of the government of Finland, conducted a study
to determine the existing state of the food import and
export trade, to identify the problems, and to deter-
mine the commeon causes for detention and rejections.

The study found a number of administrative and
procedural deficiencies that impaired the process of
the food trade and resulted in unnecessary detention
and rejections of food consignments.

* Few countries maintained any records of deten-
tion or rejections; consequently, there was little
analysis of the reasons for the detention or rejec-
tions.

* Few countries made detention or rejection infor-
mation available to other countries, including the
exporting country whose products were being de-
tained,

* Importing countries failed to inform exporting
countries of their entry requirements.

¢ Import entry requirements differed from country
to country and required continuous review for un-
announced changes in procedures.

* Exporting countries lacked food control measures
to assure compliance with importing country re-
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quirements.

* Iixport certificates were confusing, nonstandard-
ized, and issued by different agencies of govern-
ment in different countries.

In fact, the United States continues to be the only
regular source of information on the quality and safety
levels of imported food in international trade through
its monthly reports on detention and rejections. This
report is now available on the web site of the U.S. Food
and Drug Administration Office of Regulatory Affairs
(http:/fwww.fda.gov/orafids/ora_ids_homepage.html).
The data from the FDA detention list for the period
July 1996-December 1996 for imported foods from
various regions of the world are illustrated in Table
1. It is not difficult to see that a majority of the deten-
tion and rejections are still not due to highly techni-
cal food safety reasons.

From these reports, it remains obvious that export-
ing countries can avoid and prevent many of the im-
port detention and rejections by strengthening their
good manwufacturing practices and assuring appropri-
ate food handling, labeling, and storage practices. In
taking into account the economic damage caused by
current trade problems, it is useful to consider the
immediate loss related to an import rejection, the ef-
fect on price offered for future shipments, and the
problems that can be caused by similar, undetected
shipments that reach consumers.

Changing Role of Government
and Food Industry

The problems in international trade just described
highlight the need for the production of food in a hy-
gienic and controlled environment, which can be
achieved through the application of quality assurance
and risk-based hygiene control systems based on cur-
rent knowledge of known problems specific to certain
processes. This may be effected through the applica-
tion of Good Agricultural and Good Manufacturing
Practices, together with quality assurance systems
that include safety procedures such as HACCP.

The implementation of such controls will assist food
processors in achieving their main objective of meet-
ing consumer demand by producing high-quality, safe
food. The change in emphasis from end-product test-
ing to the application of quality assurance during pro-
duction, processing, packaging, and distribution is
broadly accepted as beneficial to food industry. It leads
to improved competitiveness, improved quality, reduc-
tion in cost of production and wastage, and satisfac-
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tion of consumer demands.

Complementary to this responsibility and onus on
the food industry to produce a safe, high-quality prod-
uct is the provision of a national food control system
by the government to provide a supporting infrastrue-
ture and assume an advisory and regulatory role and,
when necessary, food law enforcement. Governments
and food control agencies need to reassure consum-
ers that they have set and will enforce limits for the
quality and safety of foods. They need to worl in a co-
operative and collaborative manner with food proces-
sors, with clear definitions of responsibilities to be im-
plemented by a trained and skilled workforce.

Furthermore, successful food trade relies on the
ability and competence of the food control infrastrue-
ture to assure the quality and safety of exports
through appropriate inspection, testing, and certifi-
cation methods. On the other hand, where foods are

imported, the government must assure the consum- -

er of the safety of these products and ensure that their
domestic market does not become a dumping ground
for inferior or poorer quality foods.

Harmonization of National Food
Control Systems
National food control systems to protect consum-
ers against health hazards and fraudulent practices
should he based on a statutory framework supported
by administrative officers, inspectors, and analysts
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with adequate laboratories and other facilities need-
ed for effective administration of these laws and reg-
ulations.

The proper implementation of such a law will en-
courage fair trade practices throngh compliance with
the basic provisions of the law and with standards and
other regulations promulgated under the law. This
will protect the honest manufacturer and dealer
against unfair competition. It will also stimulate de-
velopment of the food industry and trade, since qual-
ity control along sound scientific lines tends to pro-
mote better consumer acceptance of foods.

Trade restrictions can occur where there are dif-
ferences in the requirements or procedures of food
control systems between countries. These differences
may extend to requirements for monitoring and sam-
pling, detection and analytical methods, and applica-
tion of standards and food safety requirements, First,
each government must ensure that the legislative
base of its food control system is adequate and that
the requirements are scientifically based. It is obvi-
ous that there is a need for harmonization of stan-
dards, application of food safety standards based on
science and a risk-based approach, and the establish-
ment of equivalency between systems.

To address the need for transparency and equiva-
lency between systems, governments must look to-
ward the international arena to ensure that their re-
quirements are harmonized and science bazed.

Table 1. U.S. Food and Drug Administration data on reasons for import detention for the regions of Europe, Asia, Africa, and Latin

America and the Caribbean (July—December 1996)*

Latin Ametrica

and the
Africa Caribbean Europe Asia Total
No. % No. % No. % No. % No. %

Food Additives 1 05 18 1.0 27 4.0 169 5.0 215 3.5
Pesticide residues 0 0.0 b62 25.5 18 3.0 9 05 589 9.5
Heavy metals 6 00 184 85 16 25 44 15 244 4.0
Mold 11 65 249 115 11 25 22 1.0 313 4.5
Microbiological contamination 79 47.0 220 10.0 103 16.0 488 15.0 890 14.5
Decomposition 4 25 115 5.5 8 1.0 353 11.0 480 7.5
Filth 32 19.0 640 29.0 104 16.0 1,156 36.0 1,832 31.0
Low acid canned food 4 25 66 3.0 197 30.5 509 16.0 776 12,5
Labeling 12 70 96 4.5 138 215 365 11.0 611 10.0
Other 25 15.0 34 1.5 27 4.0 84 3.0 180 3.0
Total No. of reasons(contraventions cited)

for detentions 168 100.0 2,184 100.0 649 100.0 3,209 100.0 6,210 100.0
Numnber of consignments detained 144 2,031 620 2,906 5,701

"Adapted from U.S. Food and Drug Administration Office of Regulatory Affairs. Online. U.S. Food and Drug Administration. Internet. Avail-
able: http://www_fda.gov/oralids/ora_ids_homepage.html. October 1997.



Food Safety, Sufficiency, and Security

International Trade

The Uruguay Round agreements and decisions on
multilateral trade have led to significant changes in
the global trade regime for both merchandise and ser-
vices trade, and particularly for agriculture, which
was included for the first time in a significant way in
such negotiations. The discussions included negotia-
tions on reducing nontariff barriers to international
trade in agricultural products.

The conclusion of the Uruguay Round included the
establishment of the World Trade Organization
(WTQ) in 1995 and two binding agreements: the
Agreement on the Application of Sanitary and Phy-
tosanitary Measures (the SPS Agreement) and the
Agreement on Technical Barriers to Trade (the TBT
Agreement). Both agreements have a variety of im-
plications for the work of the Codex Alimentarius
Commission.

The Uruguay Agreement on Sanitary and Phy-
tosanitary Measures introduces new disciplines in this
increasingly important area. It is designed to mini-
mize the discriminatory and adverse trade effects of
such measures. The SPS Agreement confirms the
right of WI'OQ member countries to apply measures
necessary to protect human, animal and plant life, and
health provided that “such measures are not applied
in a manner which would constitute a means of arbi-
trary or unjustifiable discrimination between coun-
tries where the same conditions prevail, or a disguised
restriction on international trade.”

It requires that, with regard to food safety mea-
sures, WT'O members base their national measures
on international standards, guidelines, and other
recommendations adopted by the Codex Alimentari-
us, where they exist. The SPS Agreement states that
measures taken that conform to international Codex
standards, guidelines, or other recommendations are
deemed to be appropriate, necessary, and nondiserim-
inatory. Furthermore, the SPS Agreement calls for a
program of harmonization of national requirements
based on international standards.

The objective of the TBT Agreement is to prevent
the nse of national or regional technical requirements,
or standards in general, as unjustified technical bar-
riers to trade. The agreement covers all types of stan-
dards, including aspects of food standards {except
those requirements related to Sanitary and Phytosan-
itary measures) and a very large number of measures
designed to protect the consumer against deception
and economic fraud.

The aspects of food standards it covers relate spe-
cifically to quality provisions, nutritional require-
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ments, labeling, and methods of analysis. The agree-
ment basically provides that all technical standards
and regulations must have a legitimate purpose and
that the impact or cost of implementing the standard
must be proportional to the purpose of the standard.
It also places emphasis on harmonization of standards
through the use of international standards.

Relevant International Standard Setting
Activities

The worldwide recognition of the importance of
international trade in food and the need to facilitate
this trade through prevention of such problems de-
scribed above—and at the same time ensure the qual-
ity and safety of food for the world consumer—Iled to
the establishment of the Joint FAO/WHO Food Stan-
dards Programme and the Codex Alimentarius Com-
mission (CAC) in 1962, ,

The objectives of the Programme are to protect the
health of consumers and to ensure fair practices in the
food trade; to promote coordination of all food stan-
dards work undertaken by national governments, in-
ternational governmental, and nongovernmental or-
ganizations; to determine priorities and initiate and
guide the preparation of draft standards through and
with the aid of appropriate organizations; to finalize
standards; and, after acceptance by governments,
publish them in a Codex Alimentarius (Latin for “food
code”) either as regional or world-wide standards.

The Codex Alimentarius is a collection of interna-
tionally adopted food standards, maximum residue
limits for pesticides and residues of veterinary drugs,
and codes of practice. The Codex Alimentarius also
includes provisions related to the basic composition,
hygiene, and nutritional quality of raw, semiprocessed
and packaged foods; provisions for food additives; res-
idues of pesticides and veterinary drugs, of industri-
al chemicals or naturally occurring contaminants; la-
beling and presentation; and methods of analysis and
sampling.

In undertaking its work on the establishment of
various aspects of standards for foods and limits for
ingredients, food additives, pesticide and veterinary
drug residues, and various contaminants in food, the
Commission relies on the use of independent scien-
tific advice provided by the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) and the Joint
FAO/WHO Meetings on Pesticide Residues (JMPR),
These committees provide the scientific advice that
forms the basis for the development of food safety rec-
ommendations used in international trade. These
FAO/WHO committees invite independent experts to
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assess, in their own personal capacity, the state of
scientific knowledge of food additives, pesticide and
veterinary drug residues in food, mycotoxins and oth-
er chemical contaminants in foed, and food irradia-
tion treatments, and malke recommendations to mem-
ber governments and to CAC on such matters.

The principal role of the CAC is to develop harmo-
nized internaticnal food standards and codes of prac-
tice for use in international trade. CAC standards,
guidelines, and recommendations are similar to reg-
ulations promulgated under national food law in that
the principal consideration behind their development
is to protect consumers from poor-quality or unsafe
foods. Differing interpretations of the scientific data
available with respect to consumer protection can lead
to differences in national regulations, even assuming
that these differences are not being exploited in or-
der to establish nontariff trade barriers.

The CAC process narrows these differences of in-
terpretation and provides the basis for removing un-
justified or arbitrary trade barriers based on claims
of consumer protection. These approaches are more
consistent with trends in modern food regulatory sys-
tems and should facilitate the harmonization process
as a result.

The CAC’s role in the harmonization of national
food safety standards has been further strengthened
by the support of the SPS Agreement, which refers to
them as the base for all national standards in food
safety. The SPS Agreement states that national mea-
sures that conform to Codex Standards and other rec-
ommendations are deemed to be necessary to protect
health; this obliges governments that choose to apply
stricter standards to justify doing so.

Codex Committee on Food Import and Export
Certification Systems

This Codex Committee is of particular relevance
and active in the work of international harmonization
and equivalency. With increasing international trade
in foodstuffs and the specific requirements of the WTO
Agreement on Sanitary and Phytosanitary Measures,
there is a need for uniform guidelines for inspection
and certification procedures in all countries. The work
of the Codex Committee on Food Import/Export In-
spection and Certification Systems is therefore impor-
tant to these matters in relation to the trade of food.

The committee is looking at measures that are nec-
essary to improve the certification process for food,
including aspects of inspection and laboratory tech-
nigues. Their efforts are based on ensuring that in-
spection and certification procedures meet the re-
quirements of the SPS Agreement of transparency,
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equivalency, and risk assessment. WT'O members
must be clear about what standards they apply to
imported foods; these should not be more stringent
than those applied to domestically produced foods.

More attention is now being paid internationally
to risk-based inspection systems. The concept of
“sgquivalency” basically means that the exporting
country need not apply procedures for regulating the
processing and production that are identical to those
required in the importing country, provided that the
outcome of the regulatory process is the same in terms
of assuring the quality and safety of the food product.
This also applies to the inspection systems used by the
two countries, with risk-based inspection and the rec-
ognition of equivalence in inspection systems leading
to more accurate certification procedures and the
mutual acceptability of certificates issued by nation-
al export authorities.

The last session of this committee proposed draft
guidelines for the development of equivalence agree-
ments between food import and export inspection and
certification systems. Work also is progressing on pro-
viding guidelines and criteria for official certificate
formats. Codex therefore has a major influence on food
regulation and trade. Governments, industry, and
consumers, by participating in the Codex process, give
clear recognition to the importance and the relevance
of Codex standards, guidelines, and other recommen-
dations.

Twenty-Second Session of the
Codex Alimentarius Commission

During the Twenty-Second Session of the Codex
Alimentarius Commission held in Geneva on June 23—
28, 1997, guidelines were adopted and issues proposed
for future discussion relating to the international en-
vironment of food trade. Codex Alimentarius recog-
nizes its role and obligation in advising member gov-
ernments on how to proceed in updating their food
control systems to ensure compliance with the WTO
requirements. We have seen that governments need
to ensure that food control reguirements are science
based and are developed and implemented using
methods and principles of risk analysis. To facilitate
trade further and ensure consumer protection, coun-
tries need guidance on harmonization of standards
and the parameters to be considered when determin-
ing that different food control systems are in fact
equivalent and provide the same level of assurance
that a product is safe.

Guidelines of specific relevance to this area that
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were adopted at this Codex Alimentarius Commission
include the following:

* Recommended International Code of Practice—
General Principles of Food Hygiene;

*  Guidelines for the Application of the Hazard Anal-
ysis and Critical Control Point (HACCP) System;

* Principles for the Establishment and Application
of Microbiological Criteria for Foods;

*  Guidelines for the Exchange of Information be-
tween Countries on Rejections of Imported Food;

*  Guidelines for the Design, Operation, Assessment
and Accreditation of Food Import and Export In-
spection and Certification Systems; and

¢ Guidelines for the Assessment of the Compstence
of Testing Laboratories involved in the Import and
Export Control of Foods.

With reference to the way in which Codex devel-
ops standards, guidelines, and other recommenda-
tions, it was decided to include the four statements of
principle on the “role of science and the extent to
which other factors are taken into account” in the
Codex Procedural Manual.

1. The food standards, guidelines, and other recom-
mendations of Codex Alimentarius shall be based
on the principle of sound scientific analysis and
evidence, involving a thorough review of all rele-
vant information, in order that the standards as-
sure the quality and safety of the food supply.

2. When elaborating and deciding upon food stan-
dards, Codex Alimentarius will have regard,
where appropriate, to other legitimate factors rel-
evant for the health protection of consumers and
for the promotion of fair practices in food trade.

3. Inthis regard, it is noted that food labeling plays
an important role in furthering both of these oh-
jectives,

4. When the sitnation arises that members of Codex
agree on the necessary level of protection of pub-
lic health but hold differing views about other con-
siderations, members may abstain from accep-
tance of the relevant standard without necessarily
preventing the decision by Codex.

The need for an Action Plan on Codex-wide Devel-
opment and Application of Risk Analysis Principles
and Guidelines was confirmed, and a work strategy
was set out on how this plan should be implemented
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by Codex Committees. The recommendations and gut-
come of Joint FAO/WHO Expert Consultations on
Risk Assessment and Risk Management have been
included in this plan.

In recognition of the difficulty in setting standards
for micrebiological safety of foods, member countries
recommended setting up an international expert ad-
visory body similar to JECFA and JMPR on the mi-
crobiological aspects of food safety to address, partic-
ularly microbiclogical risk assessments.

Conclusions

International food trade is continuing to grow as
countries rely on each other to secure an adequate and
varied food supply through the import and export of
food products. Opportunities for growth are encour-
aged through the international free market governed
by the rules of the WTO. Countries will have improved
access to export markets, but this improved access will
be accompanied by greater competition and the need
to ensure international confidence in the safety of
their food supply.

This is particularly challenging to developing coun-
tries when quality assurance systems in the food in-
dustry and food conirol systems should be strength-
ened. In addition to an unsafe, poor-quality food
supply, barriers to international trade can oceur
where countries impose different requirements at the
point of importation. The approach of the trade agree-
ments of adopting international standards and codes
of practice can be expected to decrease the variation
in requirements imposed in the past by different coun-
tries. The role of the CAC in the development and
adoption of such standards and codes of practice for
food, and the emphasis of the CAC on the application
of principles of science, the risk analysis approach, and
application of quality assurance to the entire food
chain, will lead to greater harmonization between
countries. FAQO will continue to provide and strength-
en its technical assistance to member countries so that
they will comply with the requirements of the SPS and
TBT Agreements.

Much therefore needs to be done so that all coun-
tries can take full advantage of new possibilities for
free international trade on the basis of the Uruguay
Round Agreements and can exploit comparative ad-
vantages in each country to produce various food prod-
ucts in cost-effective ways, with regard to improved
food quality and safety.
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Summary of Respondents’ Presentations

Introduction

The food trade has had a long and successful his-
tory, but in recent years we have seen the rate of glo-
balization of agriculture and food processing systems
increase exponentially. The system components are
in a state of constant change, complicated by food safe-
ty concerns and political agendas. The parameters
differ from region to region and country to country.

How do we guarantee the rights of all citizens of
the world to a safe, nutritious, and sufficient food sup-

Respondents

Dr. James L. Emerson is Assistant Vice
President and Director of Seientific and
Regulatory Affairs, The Coca-Cola Com-
pany, Atlanta, Georgia. His responsibil-
ities include managerial as well as cor-
porate safety assessment of ingredients,
desipning and directing toxicology stud-
ies, and interfacing with trade/scientif-
ie associntions and regulatory agencies
on a global basis.

Mr. Charles . Schroeder is Chief Exec-
utive Officer of the National Cattlemen’s
Beef Association. He was previously
Executive Vice President of the Univer-
sity of Nebrasks Foundation and earli-
er was Director of the Nehraska Depart-
ment of Agriculture.

Dr. Stephen A. Ziller, Jr., is Vice Presi-
dent, Seientific and Regulatory Affairs
{for the Grocery Manufacturers of Amer-
iea, Inc. {(GMA). He directs GMA's sci-
ence and regulatory efforts.
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ply? The Uruguay Round opened the door to allow
entry of many developing countries into world food
trade, but food safety and quality problems have of-
ten hindered that access. John Lupien’s remarks de-
scribe how international standards, guidelines, and
codes of practice help eountries move their food prod-
ucts successfully into world commerce.

By and large, we all understand what constitutes
safe food. Implementing what we already know is one
of our greatest challenges.

Issues Equal Needs

Food Quality, Not Just Food Safety

Food safety alone does not satisfy all the standards
set for international trade. The top reasons for import
detentions cited by the U.S. Food and Drug Adminis-
tration for the second half of 1996 include filth (31%),
microbiological contamination (14.2%), low acid
canned food (12.8%]), labeling errors (9.7%]), pesticide
residues (8.5%), and decomposition {8.1%). Not all of
these endanger food safety. We must ensure the larger
framework of food quality; it should be the vital un-
derpinning of all marketing and production decisions.

Sufficient National and Corporate
Infrastructures

Government, abetted by strong interministerial or
interagency coordination, must provide adequate sup-
port for its national agricultural system. There should
be a positive regulatory atmosphere that facilitates a
well-managed industry in the production of high qual-
ity foods within the confines of everyday business.
Simple processes such as quality control and Good
Manufacturing Practices can play a significant role in

Rapporteurs

Dr. Robin W. Yeaton Wao, Georgetown University, Washington,
D.C.

Dr. Dale M. Maronek, Oklahoma State University, Norman, Olla-
homa
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ensuring food safety. Industry leaders have strong
incentives to protect their brand names. In fact, the
HACCP system embraced today by U.S. food safety
regulatory authorities was originally developed by
industry.

Relevant International Standards

The Codex Alimentarius and the FAO standards,
guidelines, and codes of practice help nations enter
the global marketplace with tradable foods. Other
useful examples come from the simplified regulatory
regimes of some developed countries such as Cana-
da.

Both FAO and the World Health Organization pro-
vide technical expert consultations to assist develop-
ing countries in building their capacity. Many of the
reasons for detention or rejection of food commeodities
in international trade are avoidable and preventable
and are not related to “high tech” requirements. We
need more highly focused, targeted education in
emerging trade blocks. International standards and
trade agreements mean nothing if those who work
within the regulatory arena and industry do not un-
derstand the requirements.

These standards also serve as reference points in
trade dispute resolution and international harmoni-
zation.

Cooperation and Harmonization

A partnership must be achieved among industry,
government, academia, and consumer groups to de-
velop appropriate national regulations and risk com-
munication to guarantee a safe food supply. Key to
this effort are participation, consensus, and transpar-
ency.

National standards should be harmonized wherev-
er possible at the international level, along with the
development of uniform guidelines. However, we
should keep in mind that there is usually more than
one way to solve a food quality problem. That fact
pertains to establishing standards of equivalency of
food processing and inspection systems, as well as end
products.

Coherent and Rational

Regulatory Monitoring
End product testing is not the solution to effective
regulation. Instead, we need regulatory monitoring
systems of inspection, testing, and certification that
encourage and embrace new technologies (such as ir-
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radiation) that reduce the risks to consumers. These
systems should make sense, rewarding compliance
and not punishing “bad luck.”

Sound Science and Elimination of Nontariff
Trade Barriers

Harmonious decision making in the international
food arena cannot happen unless national policies are
based on sound science. We need wider scientific sup-
port of the food system, ranging from basic agricul-
tural research and technology development to eco-
nomie analysis, risk assessment, and communication
gystems.

Trade cannot be truly free unless we eliminate non-
tariff barriers that have been framed as problems in
food safety but have no basis in science.

Communication of Information

Nations must improve their record keeping strat-
egies and better communicate their requirements and
reasons for import detentions. On the national level,
the flow of science information needs to be enhanced
from farm to table and between industry and regula-
tors,

Risks need to be communicated better to consum-
ers, without sensationalistic misinformation from the
media. The broad message to be conveyed is that food
is good for you (refer to the FAO publication Getting
the Best from Your Food). While specific safety issues
and preferences differ around the world, food safety
should never be compromised in the name of food suf-
ficiency.

Solutions

There are strong incentives to being a part of the
growing world frade market. The basic resources in
developing countries are agriculture and people. De-
veloping world trade encourages the growth of sub-
sidiary industries particularly needed in the rural
setting, creating jobs, and enlarging the national tax
base.

Enhanced agricultural development leads to sur-
plus and thus to trade, but the products must meet
the rules of the buyer. This requires better food qual-
ity and safety systems, and governments must devel-
op good monitoring regimes as back up.

Codex Alimentarius can satisfy our need for stan-
dards, and FAQ can provide specific project guidance.
But for these systems to work in the global food trade,
we must all participate, inform, and implement.



7 Agriculture Research in the Twenty-First Century

Dr. Perry L. Adkisson

Introduction

As the world's population approaches 6 hillion in
the year 2000, the productivity and imagination of
agriculture will be challenged as never before. Al-
though there is more food being produced than ever
before, 70 to 80% of the world's people exist on sub-
standard diets, and 10% are near starvation. The
greatest challenge to us in the twenty-first century
will be the need to produce adequate food to meet the
needs of an expanding and increasingly affluent hu-
man population.

Although the United States has the most advanced
and productive agricultural system in the world, we
cannot become complacent and neglect the research
that will create the agricultural technology of the fu-
ture. We lkknow we must be able to sustain and increase
crop yields. We also must do a better job of preserv-
ing soil fertility, make more prudent use of natural
resources including petroleum and its products, min-
imize the adverse environmental impacts of farming,
develop more healthful food products, and compete
economically in world markets.

Sustained and stable production is as important as
the quantity of output. The most sought after goal of
agriculture in the twenty-first century will be in-
creased, more stable yields of major food and feed
crops. Secondary goals will be concerned with food-
animal production, food quality and safety, environ-
mental quality, and economic issues (Wittmer, 1983).

Dr. Perry L. Adkisson is Chancellor
Emeritus and Distingnished Professor
BEmeritus of Texas A&M University,
College Station, Texas. He helped shape
the principles underlying integrated
pest management, which utilizes a va-
riety of techniques—biological, cultur-
al and chemieal—to reduce the use of
gynthetic pesticides in crop protection.
With Dr. Ray Smith, he was co-recipi-
ent of the 1997 World Food Prize.
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Features of Research Planning

for Agriculture

On the earth today, 20 crops stand between people
and starvation. These are wheat, rice, maize, potatoes,
barley, sweet potatoes, cassava, soybeans, oats, sor-
ghum, millet, sugarcane, sugar beets, rye, peanuts,
field beans, chick peas, pigeon peas, bananas, and
coconuts. Of these, four crops—wheat, rice, corn, and
potatoes—provide 60% of all human food. Cotton will
remain a major crop as the world’s most used natural
fiber for clothing.

In the United States, new technologies, resource
inputs, economic incentives, and government deci-
sions affecting future agriculture or food policy will
focus on crops that are of the most economie impor-
tance to the country, including certain tree, forest, and
vegetable crops. In addition, research emphasis on
food animal production, animal diseases, foods and
nutrition, environmental quality, and economic and
policy issues will be maintained.

Technologies will be sought that add to rather than
deplete the earth’s resources, that are nonpolluting
and environmentally friendly, that may be applied to
farms of all sizes, and that are sparing of capital,
management, and nonrenewable resources. Technol-
ogies must be developed that will produce stable pro-
duction with high yields (Wittmer, 1983).

Because of resource constraints, a shift will occur
in the United States to a more scientifically and bio-
logically based agriculture. It will be a less tradition-
al, more high technology industry.

Conventional Researchin
Support of Food Production

Support for agricultural research in the United
States must be increased in areas such as these (Na-
tional Research Council, 1977}):

« plant and animal breeding,
s improved efficiency of production of erops and live-
stock,
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* plant and animal resistance to environmental
stress,

pest management,

animal and plant health,

weather and climate,

irrigation and water management,

soil management,

fertilizer management,

environmental quality,

aquatic food sources,

postharvest losses and storage,

basic biological research in support of the above,
integrated production systems,

market expansion,

tood policy issues, and

information systems.

This broad spectrum of research and development
activities will be necessary to maintain and improve
the performance of food production systems. Two new-
er areas of research that I believe deserve special
emphasis are (1) biotechnology and (2) development
of new food plants to provide better prevention of diet-
related diseases.

Agricultural Biotechnology and
the Future

The impact of biotechnology on agriculture iz no
longer a promise. Basic research knowledge has been
transformed into practical applications, and the first
products are being introduced in production agricul-
ture. These include safer vaccines for livestock; insect
resistant cotton, corn, and other crop cultivars; and
Roundup-ready soybeans.

The Genetic Engineering
of Plants

The most direct way to use biotechnology to im-
prove crop productivity is to genetically engineer
plants so they have new characteristics to improve the
efficiency of production. The tools of biotechnology can
accelerate the progress of conventional science.

Examples of how genetically engineered plants
might benefit agriculture (National Research Coun-
cil, 1987) include

» developing herbicide and pest-resistant crop cul-
tivars;
* changing the composition of the oil seeds by
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changing the length of fatty acid chains and the
degree of saturation to reduce the risk of circula-
tory diseases and cancer;

* adding essential amino acids to plants such as
corn and soybeans in which one or more of these
compounds is lacking, and improving the nutri-
tional qualities of plant parts used for food or feed;

s controlling plant growth and development pro-
cesses such as flowering, dormancy, ripening, leaf
and fruit drop, leaf composition, plant shape, root
development and efficiency, and postharvest char-
acteristics;

¢ gnhancing the nitregen-fixing capabilities of le-
gumes, extending this ability to nonlegumes, par-
ticularly grasses and cereal grains;

¢ increasing photosynthetic efficiency of erop culti-
vars;

* enhancing resistance to environmental stress,
e.g., drought, salt, soil acidity, aluminum toxici-
ty, heat, cold and frost; and

» improving the efficiency of nutrient utilization.

Diet—Health Issues

Diets, food sources, food safety, convenience, and
relationships between diets and incidence of major
diseases will become increasingly more important
research areas, and they will be consumer driven. In
the United States, consumers are becoming more
knowledgeable about the role of diet in the induction
or prevention of several major diseases.

No less an authority than the U.S. Surgeon Gen-
eral suggests that the food we eat is killing us. In the
1988 Surgeon General’s Report on Nutrition and
Health, the ten leading causes of death in the United
States are listed. Of these, five—coronary heart dis-
ease, certain types of cancer, stroke, diabetes melli-
tus, and atherusclerosis-—are diet-related. These five
diseases cause two-thirds of the more than two mil-
lion deaths that occur in the United States each year
(U.S. Department of Health and Human Services,
1988). In addition, obesity is a major health concern.

Because these diseases are diet-related, it should
be possible to prevent them, delay their onset, or less-
en their severity by changing our diet or changing the
composition of the foods we eat.

Nearly every week there is a media report that
some medical researcher has identified a phytochem-
ical in some vegetable, fruit, or other food plant that
can inhibit fumor formation or reduce the risk of heart
attack, stroke, or atherosclerosis. However, there is
very little being done by our agricultural experiment
stations to enhance these properties in food plants. We
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need to link our great medical research centers with
our agricultural experiment stations to identify the
phytochemicals that aid in the prevention of disease,
determine their threshold of action, and design and
develop new varieties of food plants having optimal
levels of the compounds needed to provide maximum
prevention of these diseases. Alternately, we should
gliminate compounds that are hazardous to health
such as natural carcinogens, and change the compo-
sition of oil seeds to reduce risks of coronary heart
disease, stroke, and atherosclerosis.

Conclusions

As we project the research needs for agriculture in
the twenty-first century, we should expect no dramat-
ic changes in the food habits of people. Some 20 crops
will continue to meet primary needs. With the appro-
priate technologies, resource inputs, and economic
incentives, there will be no worldwide shortage of food.
A wide variety of new crop production techniques will
result in significant increases in food productivity in
the twenty-first century, provided we are able to ex-
pand agricultural research at a level necessary to cope
with the problems created by an increasing human
population, degradation of the environment, and de-
pletion of natural resources.

Sustaining and increasing food supplies in the
twenty-first century will hinge on the expansion of the
agricultural research base. At a time when more re-
search is needed, funding for agricultural research is
declining as it has been for years. On a global basis,
research spending doubled between 1971 and 1891
from $7.3 billion to $15 billion, but the annual rate of
increase declined from 4.4% in 1971-1981 to 2.8% in
1981-1991 (Mann, 1997). A continuation of this trend
will pose a major threat to meeting the rising world
demand for food.

In the United States, federal and state funding for
agricultural research, as measured in constant dol-
lars, has declined by one-third since 1970. Current
budget proposals (Congress and the Administration)
do not reverse this trend. In the fiscal year 1988 bud-
gets for federal research and development (R&D)
agencies, the House and/or Senate endorsed increas-
es in the budgets of the following agencies: National
Science Foundation by 8.6%, National Institutes of
Health by 7.5%, National Aeronautics and Space Ad-
ministration by 4.7%, Environmental Protection
Agency by 12.7%, Department of Energy by 8.7%, De-
partment of Defense by 8.7%, Department of Com-
merce by 9.8%, Department of Interior by 4.2%, De-
partment, of Transportation by 10%, and Department
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of Veterans Affairs by 11.4%. The only agency to have
its research budget reduced was the Department of
Agriculture, where the House and Senate trimmed
2.7% and 1.9%, respectively (National Research Coun-
cil, 1997). The proposed reduction in the R&D budget
of the USDA is not only a national disgrace, it is an
international disgrace. Somehow proponents of agri-
cultural R&D must plan and execute a better budget
strategy than they currently are doing.

I want to make a particular point with respect to
present federal support of agricultural research. Al-
though there has been a substantial increase in fund-
ing in recent years for the National Research Initia-
tive (NRI) of the USDA, there has been an overall
decline in funding for production-oriented research.
As a result, emphasis has been increased on basic bio-
technology-oriented research while there has been a
decline in conventional research, for example, plant
and animal breeding, crop protection, and soil and
water conservation. As a result, many talented pro-
duction-oriented agricultural scientists (plant and
animal breeders, production specialists, agronomists,
entomologists, agricultural engineers) are under-
funded and under-employed. A scientist cannot main-
tain a breeding program or deal with a pest emergency
with a three-year competitive grant that might not be
renewed.

Also, funds are practically nonexistent for new
large regional or national problems that might best
be solved by a multiuniversity, multidisciplinary ap-
proach requiring several millions of dollars per year.

We need to have a better balance between funds
available for basic and production-oriented research
in agriculture. We need more funding for both areas
of research, and we certainly must reverse the decline
in funding for agricultural research. Congress should
double the $1.4 billion currently appropriated annu-
ally for agricultural research and establish higher
vields as one of the nation’s top research priorities.
Significant increases in R&D funding must be made,
and soon, if we are to meet the most important needs
of the human population in the twenty-first century:
a full stomach, safe drinking water, and a clean envi-
ronment. All of us, as individuals and as members of
groups such as CAST, should inform our state and
federal legislators of the importance and the great
need for increasing funding for agricultural R&D.

Let me conclude with this quote from Sylvan Witt-
mer: “When we consider changes in the resource base,
new technologies, and the impacts of science, we are
mindful of the creativity, innovation and vision of
people—the human resource—which is the greatest
of all resources. No limitations can be ascribed to the
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creativity of the human mind, and it will be the un-
predictable spark of creativity that will be the impor-
tant contributor to the new agriculture of this 21st
Century” (Wittmer, 1983). But to sustain creativity,
our researchers must be adequately funded and pro-
vided a good environment, in which to work.

Literature Cited

Mann, Charles. 1997, Reseeding the green revolution. Seience
277:1038-1043.

National Research Council, National Academy of Sciences. 1977,
Supporting Papers: World Food and Nutrition Study. Vol. 1.
National Academy Press, Washington, D.C. 318 pp.

37

National Research Council, National Academy of Sciences. 1987.
Agricultural Biotechnology: Strategies for National Competi-
fiveness. National Academy Press, Washington, D.C. 205 pp.

National Research Council, National Academy of Sciences. 1997,
Trom the Hill: House, Senate Endorse Big Increnses in FY 1988
R&D Budgets. Pp, 80-31. Jssues in Seience and Technology Fall.
National Academy Press, Washington, D.C.

U.S. Department of Health and Human Services. 1988. The Sur-
geon Generel’s Report on Nutrition and Health: Summary and
Recommendations. DHHS (PHS) Publication No. 88-50211.
U.5. Department of Health and Human Services, Washington,
D.C. 78 pp.

Wittmer, 8. H. 1983. The new agriculture: A view of the 21st Cen-
tury. Pp, 337-367. In J. W. Rosenblum (Ed.). Agriculture in the
21st Century. J. Wiley & Sons, New Yorlk.



8 Food Security: International Dimensions

Ms. Catherine Bertini

Introduction

There is a food crisis today. But it is not a crisis of
food supply. The problem is hunger, a harsh reality
for more than 800 million poor people.

We have made progress in the fight against hun-
ger. In 1970, an estimated 35% of the world’s people
were hungry; today, the figure is down to 20%. This
i a substantial accomplishment. And our farmers, our
researchers, our fishing crews can take pride in their
achievements; from 1970 to 1995 the global food sup-
ply increased by 55%. Even on a per capita basis, food
production increased by 11% during this time period.
But, with all this, more than 800 million people re-
main hungry.

And what does the future hold? Several expert in-
stitutions—the International Food Policy Research
Institute, the Food and Agriculture Organization of
the United Nations, the World Bank, and the United
States Department of Agriculture—have made their
projections. They differ in accordance with the as-
sumptions made, especially with respect to population
growth and overall economic expansion. But on the
essentials, they are in agreement. We can expect the
following.

s The supply of food will have to keep growing, and
growing rapidly. Production will have to increase
by 30 to 50% to meet anticipated demand in the
year 2020,

Mas. Catherine Bertini has heen Execun-
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e Two factors will determine the demand for food:
population growth and economic growth. In devel-
oping countries, population growth will account
for roughly three-fourths of the increase in the
demand for food. At the same time, as more peo-
ple in the developing world become more prosper-
ous, they will spend some of their new income on
greater amounts of food and then on different
foods. Like people in well-off industrialized coun-
tries, they will want—and be able to afford—a
greater variety of foods and more meat and poul-
try.

e  Most experts predict that the world’s farmers will
be able to respond to the challenge and expand
production to meet this growing demand.

* Food production is expected to increase not only
in absolute terms but on a per capita basis.

* Production will not grow equally throughout the
world, however. Much of the capacity to expand
the supply of food will be in North America and
other regions that are already major grain produc-
ers.

* As a result, trade in food will become more and
more important in balancing out regional differ-
ences between supply and demand.

And all the experts agree on one central point: we
cannot be complacent. We dare not take production
increases for granted. Agricultural investment, espe-
cially in research, will be essential to stimulate and
maintain a rapidly growing supply of food.

With this expanded supply of food, will everyone
have enough to eat? For millions of people, the answer
will he no. Projections are that in 2010 the chronical-
ly hungry will number well over 600 million. Better
than the past, admittedly. It will represent a further
decrease—to 12%—in the proportion of the world's
people who are hungry. But hundreds of millions of
hungry people, in a world that can produce enough to
feed them all, is not success.

The experts tell us that this is what we can expect.

» The problem of hunger will be worst in subSahar-
an Africa and parts of South Asia, especially Bang-
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ladesh. These regions will continue to face wide-
spread, chronic undernutrition.

¢ In Africa and the Near East, the absolute num-
ber of hungry people will increase, though the pro-
portion of the population that is undernourished
will decline.

* There will be only a little progress in reducing the
number of malnourished children under age five
who are malnourished. In subSaharan Africa, the
proportion of malnourished children will decline
by only 3% between 1990 and 2020—during the
same time period that the global production of
food will have increased by 30 to 50%.

How can this be? Essentially, the supply of food will
increase in response to market demand—to buying
power. But there will still be millions of people too poor
to transform their nutritional needs into a commer-
cial demand for food. These are the people who are
left out of the global picture of supply and demand.
Their needs are commercially silent. That is why in-
creased production is not enough to help them.

To tackle this crisis of hunger, we will have to think
beyond food supply to food security. In doing so, four
principles deserve to be at the center of our thinking.

Food Security Is About People,
Not About Commodities

The first principle is that food security is about peo-
ple, not about commodities. Consider who is hungry,
and why,

* The chronically hungry are the very poor. Most
of them are landless or near-landless. They must
sell their labor to earn their living and use their
earnings to buy food for the family.

* Millions of poor families, who manage to obtain
enough food part of the time, live so close to the
margin that short-term problems—a poor harvest,
drought, the demands of the local money lender,
the loss of employment, or even the lean period
before the harvest—undermine the possibility of
food security.

* Women and girls suffer disproportionately, in
spite of their predominant role in preducing, pro-
cessing, and preparing food. When food for the
family is short, women eat. last.

* The hungry are the children of the hungry. Mal-
nourished women give birth to underweight ba-
bies whose future health, productivity, and abili-
ty to learn are compromised from the day they are
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born.

* Hunger is widely found in regions that are semi-
arid and economically marginal. These are not the
areas that offer significant potential for produc-
tion increases, so they are the least able to attract,
or benefit from, increased investment in agricul-
fure.

* Intheseregions, infrastructure is typically weak
and marketing costs high. Their inhabitants are
not well placed to benefit from production increas-
es elsewhere in the country, from market incen-
tives, or from stability of supply.

* The hungry are victims of war and civil disrup-
tion. An estimated 50 million people are refugees
or displaced persons today.

The vast majority of these people are hungry be-
cause they cannot gain access to enough food, even
when it is or could be available. More production in
itself will not help them, though it will certainly be
part of the solution.

No Long-Term Solutions Without
Short-Term Solutions

The second principle is that there will be no long-
term solutions without short-term solutions. Robert
Solow, the Nobel laureate in economics, has made the
point that “those who are so urgent about not inflict-
ing poverty on the future have to explain why they
do not attach even higher priority to reducing pover-
ty today.” He does not say—nor do I—that we can af-
ford to lessen our commitment to build a better future.
My point is simply that addressing today’s poverty,
today’s hunger, is part and parcel of preparing a bet-
ter future.

For the fact is, today’s hunger leads to tomorrow’s
hunger.

Hunger has a long arm. It reaches from childhood
far into adult life, and indeed into the next genera-
tion. While we are waiting for the long-term benefits
of overall economic growth, of research, of invest-
ments in productivity, a vicious cycle of intergenera-
tional hunger continues,

* Hunger passes from hungry mother to malnour-
ished child. Maternal malnutrition virtually guar-
antees that children will suffer stunted growth,
susceptibility to disease, low birth weight, and
intellectual impairment.

* Hungry infants—if they survive—become un-
healthy children. Approximately 31% of preschool
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children in developing countries are exposed to
sickness and possibly death because they are un-
dernourished. An estimated 50 percent of disease-
related mortality among infants could be avoided
if infant malnutrition were eradicated.

¢ Irreversible damage will be done. People cannot
eat retroactively. The harm caused by early mal-
nutrition or under nutrition cannot be offset by
adequate nutrition later. So the children who do
survive a hungry childhood will begin adult life
preprogrammed for chronic iliness and unable te
fully realize the potential of what is often their
only asset—their labor.

This is a vicious cycle. It ruins lives, and it is a great
burden on a society.

A few months ago, several eminent scientists vis-
ited the World Food Programme in Rome to conduct
a seminar on how nutrition can affect productivity.
Professor Robert Forgel, a Nobel Prize winner in eco-
nomics from the University of Chicago, made the case
that when we consider the economic history of a num-
ber of today’s prosperous countries, it becomes clear
that economic progress can be direcily tied to improve-
ments in diet. Improved diets have led to better
health, greater physical capacity, and increased work
productivity in the population as a whole, and in this
way directly affected the development of national
economies.

In other words, good nutrition for pregnant wom-
en and young children is an excellent investment. The
results are not as immediately visible and measurable
as they are in the case of projects to plant trees or build
a road. But the long-term pay-off iz substantial, not
just for individuals but for all of society. Good nutri-
tion at these critical times of life reduces tomorrow’s
iliness and tomorrow’s low productivity, as well as
today’s malnutrition.

In other ways, too, hunger inhibits people from re-
alizing their potential, their productivity, and their
confribution to society. We all know that poverty caus-
es hunger. What we often overlook is that the reverse
is also true—hunger is a cause of poverty.

There is a tendency for people in richer countries
to aslk, “Well, why can’t these people help themselves
the way we do and our parents did before us?” A rea-
sonable question. My answer is this: It is next to im-
possible for chronically hungry people to take the first
important steps on the path out of poverty.

Imagine you are a man sleeping on the streets of
Calcutta—no job, no land to farm, no education. The
occasional odd job keeps you and your family alive,
but not much more. You and your family are malnour-
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ished, prone to illness, lacking in mental and physi-
cal vitality. Could you really help yourself break out
of poverty? Just exactly how would you do it?

Or, imagine for a moment the life of a mother in
rural Mali. The country is mostly desert—f{ew trees
and very little water. That woman awalkens every
morning knowing that her day must be devoted to
finding wood for a fire to cook, fetching water so her
family may drink, and finding food. She is very likely
to spend four or five hours—often more—looking for
wood and hauling water. Does she have time to attend
a prenatal clinic? Is she likely to attend the demon-
stration of an improved agricultural technology? Or
take up an opportunity to learn new slkills? No. The
needs of today are so pressing that she has little time
and less energy for the special effort that might help
her build her income.

Many poor people have only one asset—their labor.
But they cannot get the full benefit of their labor if
they are underncurished. Study after study—in In-
dia, Sierra Leone, Brazil, and Sri Lanka—have shown
a connection between the productivity and wages of
adult workers and their nutritional status.

Hunger marginalizes people. There may be oppor-
tunities—training, clinics, education, new technolo-
gy—but they cannot take advantage of them. Chron-
ichunger is part of a vicious cycle of low productivity,
ill-health, and indebtedness. For the hungry, the
struggle for the next meal and the problems of today
are so overwhelming that is it practically impossible
to make the smallest investment in a better life to-
morrow. So—once again—today’s hunger leads to to-
morrow’s hunger.

We need to reexamine the easy assumption that
long-term solutions are always better than short-term
responses. Can we really build long-term food securi-
ty without breaking the cycle of intergenerational
hunger without acknowledging that hunger is a pov-
erty trap? My answer is no. Tomorrow’s hunger is
linked to today’s hunger, and we have to deal with
them together.

Invest in People As Well As in
Increased Production

The third important principle is that we need to
invest in people as well as in increased production. A
steady income is the greatest contributor to family
food security, so employment creation is a key element
of the attack on hunger. For millions, the employment
will be in agriculture and fisheries. For others, food
seeurity will arrive with a job in a factory, or from a
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sidewalk business repairing bieycles.

Investment in people will often mean investment
in “marginal” areas as well as in more agriculturally
productive areas where returns, as conventionally
defined, are better. Chronic hunger is concentrated
where economic returns to agriculture are low, and
where there are high transaction costs due to deficient
infrastructure and inefficient markets. This is partic-
ularly the case in semiarid and highland areas. Con-
ventional economic wisdom would tell us that invest-
ments should be made in more promising areas, where
the rate of return is highest. Investment decisions
made in this way will certainly increase food produc-
tion, but will not enable the poorest to improve their
access to food.

Investing in people means helping them to create
assets, assets that truly benefit poor people and poor
communities. Sometimes this means a rural road to
link the village to a market, or an embankment to
pratect the community from periodic flooding, or as-
sets embodied in people themselves—good health,
basic education, new skills. One of the best invest-
ments is education.

Investments in education are highly justified by
their returns, to society at large as well as to individ-
uals. A World Bank survey of 13 countries showed that
ensuring a minimum of four years of primary educa-
tion can increase the country’s productivity by 8 to
10%.

The education of girls is of special importance.
Study after study has shown that education of girls
has a vital connection to family planning decisions, for
example. In developing countries with a female liter-
acy rate of less than 20%, each girl grows up to have,
on average, six children; where female literacy has
reached 80% or more, this figure drops to 2.7. There
is also a relationship between a girl’s education and
the health, education, and prospects of her future
children.

Invest in Women, for Today and
for Tomorrow

The fourth principle is that we particularly need
to invest in women, for today and for tomorrow. When
we invest in women, we empower them to improve the
well-being of entire families and communities. You
don’t have to take my word for it. This is what an In-
ternational Food Policy Research Institute paper had
to say: “Increasing women’s physical and human cap-
ital promotes agricultural growth, greater income for
women, and better food and nutrition security for all.

a4

Poor women play important roles in all aspects of food
security, food production, economic access to food, and
nutriticnal security.”

First, we must support women as agents of social
change by seeking their views as to what is needed,
by directing more resources to them, and by ensur-
ing that they have more control over the management
of these resources. More than 80% of the food in Afri-
ca is raised by women, and 60% in Asia. Yet women
still have a hard time gaining adequate access to the
basics that every farmer needs—credit, fertilizer,
technology, and control over land.

Food is more easily targeted to women than almost
any other resource. We can trace a can of vegetable
oil or a bag of wheat flour to ensure that it really reach-
es a poor and anemic woman in rural Rajasthan, or a
malnourished child in Liberia. We can count and
weigh the food as it is delivered for school lunches in
Chad to keep children coming to school. It is far more
difficult to make that kind of direct connection be-
tween other types of development assistance and the
poorest segments of rural society.

For these women, as for their children and their
communities, food aid is far more than short-term
help. It is an investment in the future. You do not see
this food aid on your television sereen. It lacks the
drama of North Korea or Rwanda. But quietly and
effectively, WFP uses food to help people work their
way out of the poverty trap.

Actions

Last year, WFP, the United Nations’ (U.N.) food aid
agency and the largest such agency in the world, was
able to get food to 45 million poor people. We take
pride in that accomplishment. But 45 millien still rep-
resents a small portion of the more than 800 million
people who are hungry, Of course, WFP does not ac-
count for all food aid; our share is about 29%. But let
us assume for a moment that all food aid from all the
donor countries were targeted to the poor. Then, as a
rough estimate, all the food aid available today might
be enough to help about 150 million people—still a lot
less than 25% of the 800 million plus who are hun-
gry.

In fiscal year 1996, the United States spent $1.2
billion on food aid for developing countries. That is a
lot of money. But just to keep it in perspective, con-
sider this: the same year, we spent $38 billion on do-
mestic food assistance. This provided for the nation-
al School Lunch Program, the School Breakfast
Program, the Special Milk Program, and the Child and
Adult Care Program, among others. And $1.6 billion
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was spent on domestic food assistance right here in
the state of Illincis. In other words, the United States
spent more for food assistance for people in Illinois
than it spent on food aid for the 800 million chroni-
cally hungry in the developing world.

In 1995, the USDA projected the need for food aid
in the year 2005—Iless than 10 years from now. Ac-
cording to its most optimistic scenario, almost four
times the current level of food aid will be needed mere-
ly to maintain current consumption levels. Far more
would be needed, according to USDA, to meet the
minimum nutritional needs of the world’s people.

But the availability of food aid is declining at an
alarming rate. Five years ago, donor countries provid-
ed 15.2 million tons of food to developing countries.
Tn 1996, global food aid amounted to exactly half of
that. Half—at a time when we count the hungry in
the hundred of millions.

Emergencies

Food aid is not a luxury or a frill. Very often, it is
literally a matter of life and death. In addition to the
silent emergencies, there are millions of refugees and
other people caught up in the vielence and disruption
of civil war, or in natural disasters. The WFP is in-
volved in North Korea, Bosnia, Afghanistan, Rwan-
da, Congo, and many other countries where people
suffer a lack of food.

The year 1992 was the year of the famine that did
not happen. There is no doubt that there could have
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been starvation in frightening proportions especially
in southern Afriea. But there was no famine. The WFP
spearheaded the largest U.N. relief operation ever up
to that time. Donor countries—especially the United
States—responded generously. With their support,
the WFP programmed food aid targeted to the most
vulnerable. We also provided logistical expertise to en-
able the countries of southern Africa to bring in a to-
tal of 11.6 million tons of food—six times the normal
volume of imports—at an estimated cost of $4 billion.

Now we are participating actively in contingency
planning in the poor countries affected by El Nifio,
analyzing where food aid will be needed and by whom,
and we are planning a response in Southern Africa,
Central and South America, and some parts of Asia,

Conclusion

There is a food crisis today, To address it, we need
to do a lot more than grow additional food. We will
have to focus our attention on people, not crops, and
on hungry households rather than national produc-
tion targets. We will have to invest food aid in help-
ing hungry families build a more secure future. And
from time to time, we will have to make provision for
major life-threatening emergencies—wherever vul-
nerable people find their fragile food security threat-
ened by events beyond their control. And most impor-
tantly, we have to remember that food security is
about people. If we direct our resources to people, we
will enable them to make the difference.
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Summary of Respondents’ Presentations

Introduction

There is an international food crisis today. It is not
a crisis of production or supply; it is a crisis of hunger
and poverty. Since 1970, the decline in hunger has
been slower than the increase in the global food sup-
ply. Even with a 55% increase in worldwide food pro-
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Dr. Alex R. McCalla is Director of the
Agriculture and Natural Resources De-
partment of the World Banlk, and Pro-
fessor Emeritus of Agricultural Eco-
nomics at the University of California,
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Ms. Gretchen H. Stanton is a Senior
Counselor in the Agrienlture and Com-
modities Division of the Secretariat of
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served as the chair of the Working
Group on Sanitary and Phytosanitary
Measures during the negotiations of
the Uruguay Round Agreement on the
Application of Sanitary and Phytosan-
itary Measures. She previously worked
for the USDA Foreign Agricultural Ser-
vice in Washington, D.C. and Mexico
City.
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duction between 1970 and 1995, the decline in the
number of malnourished people around the globe
dropped by only 15%. While both the increase in food
production and the decrease in hungry people are
substantial accomplishments, an estimated 20% of the
world’s people remain hungry today.

The supply of food will have to continue growing
rapidly to meet anticipated demand in the next mil-
lennium. Most experts predict that the world’s farm-
ers will be able to respond to this challenge and in-
crease production. Production, however, will not
increase equally throughout the world, and trade in
food will become more important in balancing regional
differences in supply and demand. Today, 90% of the
food is consumed in the country that produced it. This
figure is likely to change significantly.

Even with an expanded supply of food, it is estimat-
ed that the chronically hungry will still number well
over 600 million people, or 12% of the world’s people
in 2010. These people are left out of the global picture
of supply and demand because their needs are com-
mercially silent. Global food security does not guar-
antee national food security, and national food secu-
rity does not guarantee family food security. We need
to do more than just grow maore food to solve the cri-
sis of hunger. We need to think beyond food supply to
food security, to who is hungry and why.

Investment in women is particularly important,
Women are central to rural food security and must be
empowered to improve their family’s and children’s
welfare, to act as agents of social change for the en-
fire community.

Rapporteurs

Mr. Gearge Vrtis, Georgetown University, Washington, D.C.

Dr. Deon 1. Stuthman, University of Minnesota, St. Paul, Min-
nesnta

Dr. William C. Stringer, University of Missouri, Columbia, Mis-
sourl



44

Issues

Food Security Is About People, Not
Commodities

The world’s chronically hungry are also the world’s
poor. Millions of poor families live so close to the mar-
gin that short-term problems undermine the possibil-
ity of food security. Most of these people Live in rural
regions that are economically marginal, offer little
potential for agricultural production increases, and
are not well-situated to benefit from regional produc-
tion increases, market incentives, or supply stability.
These are people left out of the caleulus of the mod-
ern market economy; they cannot gain access to food
even when it is available. Their hunger is caused by
poverty, and their poverty is caused by hunger. More
production in itself will not break this tightly linked
circle of events. This is not a supply-side problem. We
need to focus on these people and their access to food
rather than on availability, on individuals rather than
on aggregate production and population numbers.

No Long-Term Solutions
Without Short-Term Responses

While we are working on and waiting for the long-
term benefits of economic growth, research, and in-
vestments in productivity and education, a vicious
cycle of intergenerational hunger continues. Hunger
passes from hungry mother to malnourished child.
And, if they survive, hungry infants become unhealthy
children, subject to stunted growth, disease suscepti-
bility, and intellectual impairment. Irreversible dam-
age is done; people cannot eat retroactively. Those
who survive to adulthood are often unable to realize
the potential of their only asset, their labor. These
people’s labor becomes undervalued because of their
undeveloped capabilities coupled with the lack of en-
ergy and the weakness that accompany malnutrition.
Chronic hunger is part of a cycle of low productivity,
ill health, and indebtedness. We need to focus on this
generation and the causes of hunger to help solve the
problems of the future. Good nutrition for pregnant
women and young children is an excellent investment.
Improved diet leads to better health, greater physi-
cal capacity, and increased work productivity in the
population as a whole, and it directly affects the de-
velopment of a nation’s economy.

Investment in People As Well As Production
The greatest contributor to food security is a steady
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income. Investment in people means helping them
create assets and economic linkages. This can mean
investment in infrastructure to build roads that link
a rural village to a market, or in basic education and
new skills, or in development of marginal areas where
agricultural productivity is low. Chronic hunger is
concentrated in rural areas where economic returns
to agriculture are low and where there are high trans-
action costs because of deficient infrastructure and
inefficient markets. Investment decisions must break
with conventional economic wisdom. If we continue
to invest in promising areas where the rate of return
is high, we will eertainly increase food production, but
we will not enable the poorest to improve their access
to food.

One of the best investments is education, especial-
ly at the local, rural level. Studies show that ensur-
ing a minimum educational attainment increases pro-
ductivity, decreases birth rates, and provides better
health and education prospects for future children. It
is also vital that investment be made in increasing the
productivity and profitability of the rural sector. This
means maore fully integrating and strengthening na-
tional support for agricultural programs, including
education, marketing, transport, and storage.

Women and Social Change

In the fight against hunger, women are of special
importance. Poor women play central roles in all as-
pects of food production and food security. More than
80% of the food in Africa and 60% of the food in Asia
is grown by women. Yet, women still find it difficult
to gain access to the basic requirements of credit, fer-
tilizer, technology, and land. We must support wom-
en as agents of social change and empower them to
improve their family welfare. We need to seek their
views on ohstacles to food security, direct more re-
sources to them, and ensure that they have more con-
trol over the management of these resources.

Food aid helps people work their way out of the
poverty and hunger trap. Even though we have made
accomplishments, the vast majority of need goes un-
addressed. The total food aid available today is esti-
mated to be enough to help 150 million people, far less
than the 800 million who are hungry. Food aid dona-
tions have declined alarmingly since the Uruguay
Round. In 1996, global foed aid amounted to exactly
half the 1995 total. In fiscal year 1996, the United
States spent $1.2 billion on food aid in developing
countries, The same year, the United States spent $1.6
billion on food assistance in the State of Nllinois alone.
Food aid is not a luxury; it is a matter of life and death,



Food Safety, Sufficiency, and Security

and it helps hungry families build a more secure fu-
ture.

Solutions

* Responses to the international food security cri-
sis must be integrated.

* Focus must be shifted from production to the caus-
es of hunger—poverty and lack of economic inte-
gration.

* Poor people need carefully constructed assistance
programs that focus on their particular needs.

* Food aid must be decentralized and economically
integrated to address the rural poor’s situation.
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Short-term responses are necessary for producing
long-term solutions.

Women and education are core areas requiring in-
vestment.

The productivity and profitability of the rural sec-
tor must be increased. To do this, we must inte-
grate education, marketing, transport, and stor-
age responses to these needs.

Private investment must be incorporated into
public initiatives.

The distortions food aid creates in the market
must be lessened and eventually eliminated.
Aggregate numbers produce averages; the inter-
national food security crisis cannot be solved with-
out looking at statistical cutliers.
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Dr. Robert L. Thompson

Introduction

I am deeply honored to be asked to address this
important conference organized by CAST. In this pre-
gentation I will first address the determinants of food
security, emphasizing the important role ofincome in
determining individual food insecurity and the role of
agricultural production in determining aggregate food
security. I then turn to a highly stylized region-by-
region review of the agricultural demand and supply
patential, and conclude with inferences for invest-
ments in agricultural research, public policy, and the
global agricultural trading environment.

Food Security

Of the world’s 5.8 billion people, an estimated 800
million suffer from hunger. At the individual level,
food insecurity is mainly caused by poverty. The rich
in no country go hungry except in times of war, natu-
ral disaster, or politically imposed famine.

There are 1.3 billion people who subsist on an in-
come of less than one U.S. dollar per day. The World
Bank caleulates that 80% of the world’s poor live in
rural areas, where the bulk of the people earn their
living from farming. Half of these poor people live in
less favored areas. To understand the roots of the
problems of poverty and hunger in rural areas, it is
important to recognize that no country in the world
has solved the problem of rural poverty by focusing
exclusively on agriculture. Certainly by raising pro-

Dr. Robert L. Thompson is President
and Chief Executive Officer of the Win-
rock Internaticnal Institute for Agricul-
tural Development, Morrilton, Arkan-
sas. He is responsible for leading the
institute and advancing its mission to
help reduce poverty and hunger world-
wide through increasing agricultural
productivity and rural employment
while protecting the quality of the envi-
ronment, Prior to joining Winrock, he
served as Dean of Agriculture at Puordue
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ductivity in agriculture, you can improve the lot of
rural people, increase the availability of food, and re-
duce the real price of food. But availability is not
enough. It takes purchasing power to gain access to
food needs above a family’s own production. And there
is not enough land per person in most rural areas for
everyone who is trying to make a living from agricul-
ture to grow enough to feed his or her family adequate-
ly and have enough left to sell to raise the family in-
come above the poverty line.

The only countries that have substantially reduced
rural poverty have created off-farm employment op-
portunities—either within the rural communities or
in distant cities. In the highest income countries to-
day, the majority of farm families earn more than half
of their family income from nonfarm sources. One or
more members of the family work full-time or part-
time off the farm. Some of these jobs are in agricul-
tural input supply or in adding value to the raw prod-
ucts of the land. Many, however, are in cottage
industries and other businesses completely unrelat-
ed to agriculture.

In many developing countries today, the only op-
tion for rural people to escape poverty is to move to
distant cities. ITn 1990, there were four cities of more
than 10 million people in the world, and it is project-
ed that by 2010 there will be 21 cities of this size, 13
of which will be in Asia. The diseconomies of supply-
ing safe drinking water and social services, and of
removing garbage and sewage from cities of this size,
are overwhelming. While urbanization is a trend that
will not likely be reversed, it could be slowed down if
there were more attractive opportunities in rural ar-
eas. To do this will require much larger investments
in roads, communications, education and health care
and putting the necessary preconditions in place for
employment and enterprise growth. These invest-
ments in infrastructure and human capital are also
important for successful agricultural development.

The world’s population continues to grow rapidly;
however, the growth rate is falling faster than many
analysts expected. Each year the United Nations’
median projection of the world population at zero pop-
ulation growth is revised downward. Much that is
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written about the ability of the world’s farmers to feed
this population adequately and to do it without envi-
ronmental damage focuses on the number of mouths
to be fed. Certainly the growth in the world’s popula-
tion creates additional need for food, but whether that
need is translated into effective demand depends on
purchasing power.

While global population growth gets most of the
media attention, what has been much less noted is the
broad-based economic growth that has been empow-
ering millions of poor people with the purchasing pow-
er to upgrade the quality of their diets. As poor peo-
ple gain more income, the first thing they do is modify
their family diets, usually by including more fruits,
vegetables, animal protein, edible oils, and sweets.
This income effect accounts for more of the recent
growth in global demand for food than population
growth. While there are hundreds of millions of peo-
ple in the world who have been left behind by this
economic growth, many millions more are participat-
ing—particularly those living in urban areas. Much
of'this economic growth is in Bast and Southeast Asia
and much is associated with privatization and moves
to a market economy.

The combined effects of population and income
growth are expected to double global food consump-
tion in the next 30 years. This brings us to the ques-
tion of aggregate global food security. At the nation-
al level, food security is a problem of availability. We
aslk whether a country’s farmers can satisfy its food
demand at competitive prices. Each country should
use its arable land and agricultural production poten-
tial to the fullest extent that it can efficiently, or with-
out wasting resources. It is important to recognize
that investments in agricultural research can create
a comparative advantage in agriculture where one did
not exist previously. If a country cannot efficiently pro-
duce its own food supply, then can it export other prod-
ucts to earn the fureign exchange to import food, or is
a dependable supply of food aid available?

Food security at the global level depends on wheth-
er the world’s farmers and food system can provide
two or even three times as much food as today—at ne
higher real cost—-and do it in a manner that does not
destroy the environment. There are only three ways
to increase global food availahbility: increase the land
area planted, increase yield per hectare, and reduce
post-harvest losses. If we doubled food production by
doubling the number of hectares of land under culti-
vation, it would create massive environmental dam-
age. This could be done only with large-scale destrue-
tion of forests, and with them, wildlife habitat and
biodiversity. This would also reduce the carbon sink
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and destroy the homes of indigenous peoples,

This paper examines how much more fertile, well-
watered, unforested, nonerodible land is available and
where, and then draws inferences for research, pub-
lic policy, and international frade in ensuring food
security without environmental damage. In the next
section of the paper, we will take a highly stylized tour
of the continents to address these questions.

Asia

Asia has a much larger fraction of the world’s pop-
ulation than of its arable land. Many parts of Asia
have made significant investments in agricultural
research and in education. A number of countries of
East Asia and Southeast Asia have been experienc-
ing very rapid economic growth with rapid creation
of nonagricultural employment, often widely dis-
persed through the countryside. As these countries
raised per capita incomes from a low to 2 middle lev-
el, diets changed rapidly to include more fruits and
vegetables, animal protein, edible oils, and sweets.
Despite significant growth in agricultural productiv-
ity, these countries’ food consumption quickly outgrew
internal food production capacity, and agricultural
imports grew rapidly, particularly for feed grains and
protein meals to feed livestock and poultry. As in-
comes have risen, rice consumption has fallen and
wheat consumption has rigen.

The land-labor ratio in most of these countries is
very low. Some of the highest income countries of Fiast
Asia introduced quite high price supports and protec-
tionist import policies for their most important tradi-
tional products. However, even with these policies,
they could not provide parity of income to their farm-
ers from their small land holdings. As a result, large
off-farm migration has occurred, and part-time farm-
ing has become a common means of supplementing
farm income,

With 1.2 billion people, China has 22% of the
world’s population but it has only 9% of the arable
land. While its population is growing slowly, with eco-
nomic growth rates of around 10% per vear, diets are
changing rapidly in China, with large increases in
poultry and pork consumption, in particular. China
experienced very rapid growth in agricultural output
during the 1980s following its economie reforms; how-
ever, its future ahility to feed itself has become an is-
sue of great media attention and numerous academic
conferences. Until recently there was significant
doubt about how much productivity growth potential
existed in China. However, the recent announcement
by the State Statistical Bureau that the statistics on
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land area under cultivation had been significantly
underestimated means that crop yields per hectare
are lower than thought previously. With larger invest-
ments in agricultural research and in technology
transfer, it should be possible to increase yields con-
siderahly.

Over the last 20 years China’s public policy has
varied in how supportive it has been of agriculture.
The recent Grain Bag policy, which encourages pro-
vincial self sufficiency, has been a step backward. In
addition, the inadequate rural transportation infra-
structure reduces the ability of the internal market
to function efficiently. Some attention is being given
to the need to increase the production of high-value-
per-hectare plant and animal products in place of ce-
reals, with the objective not only of supplying domes-
tic demand, but also generating export revenue that
could pay for imports of even more grain than could
be grown on the same land. Consistent with this, the
government of China has reduced its cereals self-suf-
ficiency goal from 100 to 92%. China is likely to be-
come the world’s largest importer of maize and soy-
beans.

While China has received most of the recent me-
dia attention, we should also pay attention to India.
Some demographers now project that by the middle
of the next century India will have 1.5 billion people,
and China, 1.4 billion. India has made large invest-
ments in agricultural research. The Green Revolution
that started in the late 1960s satisfied the growth in
food demand for at least one generation. It is impor-
tant to remember that India has 250 million middle-
class consumers, but also half a billion very low-in-
come people. While India has been slow to abandon
the socialist model and let market forces work, eco-
nomic growth is starting to accelerate in India. If this
growth becomes broad-based, diets are likely to
change, and India too is likely to place greater de-
mands on the world food system. India already con-
sumes large quantities of dairy products. With high-
er incomes, Indian consumers are likely to eat a lot
more poultry, sheep, and goat meat.

Asia, having so much more of the world’s popula-
tion than arable land, is likely to become an even larg-
er net food importing region as per capita incomes rise,
requiring much larger agricultural exports from oth-
er regions of the world.

Africa

Africa has experienced rapid population growth
and slow economic growth. It is the one continent with
declining per capita food production, and this has oc-
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curred for three decades. Africa has the oldest exposed
land surface in the world. The heavy weathering of
its soils has left them with weal structure and very
low nutrient content. Many regions of Africa receive
low annual rainfall with quite high variance. Some
regions are prone to desertification. Africa is the con-
tinent with the greatest natural limitations to high-
productivity agriculture. While there iz a modest
amount of additional 1land that could be brought into
agricultural production, especially in the southern
cone, much of this land is subject to these same cli-
matic and soil-quality constraints.

There is a smaller cumulative stock of agricultur-
al research results available in Africa than on other
continents. This reflects an under-investment by Af-
rican national governments and by the international
system. Because the food staples in many African
countries are crops not widely grown in other parts
of the world—ifor example, millet, sorghum, yams, and
sweet potatoes—there exists a smaller stock of inter-
national research results upon which to draw than in
wheat, rice, or maize. Nevertheless, the available re-
search demonstrates that high yields are attainable
in many regions of Africa with improved varieties,
better soil management, and applications of chemical
fertilizers.

Many countries in Africa have had a pronounced
antirural or antiagricultural bias in their public in-
frastructure investments and agricultural price poli-
cies. Many countries have enforced price ceilings and
accepted dumped food aid to keep food cheap in the
cities. This in turn depresses farm prices. As a result
of the terrible condition of most rural roads, the cost
of transport is extremely high. This further depress-
es the farm level prices of commodities and increases
the price of fertilizer and other purchased inputs.
These price-distorting effects have often been further
accentuated by inefficient parastatal marketing mo-
nopolies. As a result, it is simply not profitable for
farmers to adopt the improved technologies that are
available in many parts of Africa.

Diffusion of improved technologies is impeded by
several other factors. The agricultural extension ser-
vice is often weak, and it fails to recognize that worl-
ing with the 70% of African farmers who are women
may require a different approach than working with
male farmers. The private sector serving agriculture
is often not well developed because of inadequacies in
the legal code or because of unfair competition from
inefficient but subsidized public companies. Moreover,
credit is often unavailable,

Agricultural productivity could be much higher
than it is now in Africa, and somewhat more land
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could be brought into production without causing en-
vironmental damage. Africa could produce much more
of its food supply. There are a few signs of progress in
various parts of the continent, particularly in the
southern cone.

The antirural bias of many African governments is
also reflected in the low priority they project for agri-
cultural and rural development projects to foreign aid
donors and to the international development banks,
There are often more resources available to Africa for
agricultural and rural development than are used.

If and when faster economic growth occurs in Afri-
ca, this will cause food consumption to grow even fast-
er. Therefore, even with some agricultural successes,
I expect Africa to continue to be a net food importer
from the rest of the world-—both commercially and for
food aid—well into the twenty-first century.

Western Europe

Western Europe is a mature, highly protected,
high-income market, with limited expected growth in
food consumption. Western Europe’s high-income con-
sumers are very quality conscious, and they are plac-
ing increasing demands upon their food system for
organic foods and for labeling food products as to the
processes used to produce the raw agricultural prod-
uets from which they were made.

Large investments in agricultural research and
relatively high price supports have led to very high
agricultural productivity levels by international stan-
dards. The European Union’s price policy substantial-
ly stahilized the internal prices of most products, in-
sulating European farmers from international price
shocks. Agricultural production has grown much fast-
er than internal consumption over the past two de-
cades, with substantial quantities exported with the
assistance of subsidies to offset the high internal sup-
port prices,

Government stocks have accumulated at various
fimes as a result of price support operations. At times,
these inventories have been donated as food aid to
poor countries. Land set-aside and marketing quotas
have been used to constrain overproduction stimulat-
ed by the high price supports. In response to both fi-
nancial and political pressures, the European Union’s
(EU) price support levels have been reduced signifi-
cantly in recent years. Furthermore, in the Uruguay
Round GATT agreement the EU agreed to reduce its
subsidies to agricultural exports.

Western Europe has had some of the most inten-
sive crop and livestock production in the world in
terms of livestock feeding rates and heavy fertilizer
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and agricultural chemical application rates. This has
led to adverse environmental consequences, especially
in surface and ground water where nitrates and pes-
ticide residues have accumulated. As a result, envi-
ronmental activists in Western Europe have sought
and achieved government regulations to reduce the
adverse environmental consequences of intensive
agriculiural production.

In addition to environmental regulations, a num-
ber of Western European countries also impose ani-
mal welfare regulations and other production process
regulations that prevent their farmers from adopting
lower unit-cost-of-production technologies available to
farmers in other countries. Other regulations restrict
the ability of European agricultural scientists to use
certain powerful basic research tools to develop pro-
ductivity-enhancing and cost-reducing technologies,
or prevent Buropean farmers from adopting such tech-
nologies developed in other countries. Biotechnology
is a prime case in point. Such regulations tend to in-
crease the unit cost of agricultural production and
reduce the competitive position of European farmers.
Their competitiveness has been further reduced as the
value of price supports and marketing quotas has been
capitalized into farm asset values, thereby raising the
capital cost of farming in Europe relative to other
countries.

An unanticipated consequence of the EU’s price
supports was a loss in the domestic market for cere-
als in livestock rations. Imports of several cereal sub-
stitutes, in particular, manioc, have been admitted to
the European Union free of tariffs. As a result, the
relatively higher priced cereals grown in Europe
dropped out of least-cost ration formulations to be
replaced by manioc imported from Southeast Asia and
other cereal substitutes, This further increased the
fraction of the EU’s cereal production to be exported.
As cereals price supports have fallen in the last few
years, more EU-grown cereals are going back into
least-cost rations, reducing the quantity available for
export,

As price supports have fallen and environmental
regulations have been imposed, the intensity of agri-
cultural input use has been reduced in Western Eu-
rope, and the volume of agricultural products avail-
able for export has fallen. As EU-grown cereals once
again replace cereal substitutes in rations and as ex-
port subsidies are further reduced, this will limit ag-
ricultural export prospects. Therefore, despite the
likely growth in world agricultural import demand in
the next century, I expect that Western Europe's ap-
ricultural exports will be no larger, and likely will be
smaller, than they were recently.
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Central and Eastern Europe

Agriculture in Central and Eastern Europe under
performed relative to its potential under central plan-
ning during the socialist period. To appreciate the
productive potential of this region, one has only to
recall that the Ukraine, which has some of the world’s
most fertile soil, was the world’s largest wheat-export-
ing country as recently as 1930. The former Soviet
Union was a major cereals importer during the 1970s
and 1980s.

During the socialist period, food consumption lev-
els were quite high relative to other countries because
of food price controls and large consumer subsidies for
food. Food processing was generally done by large-
scale state monopolies, which paid little attention to
consumer service or quality control.

Agricultural productivity levels have been low by
international standards. This reflects inadequate eco-
nomic incentives, weak applied research and technol-
ogy transfer, and unreliable agricultural input sup-
ply systems. Production units were often extremely
large, but information processing capacity and incen-
tives available to effectively manage such large scale
units were inadequate. Post-harvest losses were very
large, estimated as high as 40% lost between the farm
field and the consumer,

The agricultural sector of the former Soviet Union
consistently under performed relative to its potential.
While some observers point to the climatic constraints
imposed by its northern climate, Canada, with a sim-
ilar climate, has consistently been a major agricultur-
al exporter. Basic agricultural science in the former
Soviet Union was well respected internationally; how-
ever, the applied research and technology transfer
system was weak in contrast. For example, conversion
rates of feed into meat were very low because rations
were not balanced with enough protein. There needs
to be a much stronger two-way flow of informatien
between production agriculture and agricultural re-
searchers with stronger incentives to study real-world
problems of importance to the agricultural sector.
Since the economic reforms, public investment in ag-
ricultural research has decreased, and many former-
ly prestigious research institutes have fallen on hard
times.

Since the beginning of economic reforms in the
former Soviet Union, per capita income has fallen and
the previously large food subsidies have been elimi-
nated, with a resulting deerease in food consumption.
With a reduction in agricultural production subsidies,
agricaltural production decreased even more, espe-
cially in animal agriculture. The previously large pe-
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riodic bulk commodity imports, particularly of feed,
vanished, With the liberalization of imports, a num-
ber of high-value food products, including meats and
processed foods, are being imported. These products
could be produced in the region, but the consumers
with purchasing power to buy such goods are unsat-
isfied with the domestically produced products be-
cause oflack of attention to customer service and qual-
ity control.

As the economies of Central and Eastern Furope
have moved toward a market system, privatization of
agriculture has begun, moving at different speeds in
different countries. In many cases, property rights are
still ill-defined, and not easily registered, protected,
transferred, or pledged as collateral against loans.
Private input markets and sources of production cred-
it have been slow to evolve. Rural roads and other
marketing infrastructure, including bulk and refrig-
erated storage, have not been improved fast enough.
Public monopolies have often replaced state monopo-
lies, with no improvement in customer service or qual-
ity control. The old state-supported basic research sys-
tem has collapsed for lack of resources, and it has not
been replaced with an effective applied research and
technology transfer system. Public policy continues to
reflect an antiagricultural bias, with farm product
prices depressed well below world market levels, and
farm input prices held well above world market lev-
els.

Once the transition to & market economy is com-
pleted and these problems are addressed, there is no
reason that Central and Eastern Europe cannot sup-
ply more of their internal consumption and be large
exporters of a number of crop and animal products.
The northern countries of Central Europe are well
poised to do this soon. Most countries of the former
Soviet Union and the southern countries of Central
Europe seem to be a number of years away from
achieving their potential. Nevertheless, as we contem-
plate the capacity of the world’s farmers to produce
two or three times as much food as today at no higher
prices and without environmental damage, this region
will have an important role to play.

South America

South America is the region of the'world with the
largest area of arable land available to be broughtinto
apricultural production without causing deforestation
or other environmental damage, While the destrue-
tion of the Amazon rain forests receives a great deal
of media coverage, there is abundant, nonerodible,
unforested land than can be brought into agricultur-
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al production in regions south of the Amazon. South
America is a region of abundant land area relative to
its population, and it has some of the world’s most
fertile soil in its southern cone. While it is a histori-
cally important agricultural exporting region, its per-
formance has fallen far short of its potential.

The agricultural sector of South America has un-
der performed relative to its potential for over 60
years. Many countries have had a strong antiagricul-
tural bias in their public policies, often under invest-
ing in rural services and infrastructure and imposing
heavy taxes on agricultural exports. Public policy so
depressed returns in agriculture that it remained a
very extensive industry with very low productivity per
hectare relative to its potential. It was not profitable
to adopt higher yielding varieties or to apply much
fertilizer,

Recently this situation has been changing rapidly
in many Latin American countries. Economic reforms
have liberalized the economies of many countries, and
agricultural export taxes have been cut. Several out-
standing agricultural export success stories have oc-
curred in the last 20 years, including soybeans and
frozen concentrated orange juice in Brazil, fruits and
wines in Chile, and cut flowers in Colombia.

Brazil, in particular, has made a major commit-
ment to public investments in agricultural research.
As a result, the huge Campo Cerrado region in the
Central West part of Brazil has been converted from
an unproductive region of scrub vegetation to a high-
ly productive producer of soybeans. This is but one
example of how investments in agricultural research
in the region are breaking natural bottlenecks to ex-
pansion of agricultural production to meet the grow-
ing world market demand.

It is important to recognize that the distribution of
income and wealth is more skewed in South America
than in other regions of the world. If an economic de-
velopment strategy is adopted that successfully in-
creases the incomes of the millions of poor people,
there will be a large increase in demand for agricul-
tural products within South America, and a larger
proportion of their production will be consumed inter-
nally rather than exported. Nevertheless, this region
is expected to supply a much larger volume of agri-
cultural exports to satisfy the growing import demand
in Asia and other regions in the twenty-first century.

Oceania

This region, which is dominated by Australia and
New Zealand, has historically been a strong agricul-
tural exporter, and it is expected to continue to be in
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the future, In these mature, high-income markets,
internal demand for agricultural products is growing
slowly.

These countries have traditionally afforded their
agriculture low levels of government assistance. Sev-
eral years ago New Zealand completely eliminated
agricultural assistance. These countries have histor-
ically invested strongly in agricultural research, of-
ten paid for by taxes that farmers impose upon them-
selves. With high produectivity levels, these countries’
agricultural export potential is limited mainly by their
size and climatic constraints, in particular low rain-
fall in much of Australia,

Both countries have significantly repositioned their
agricultural sectors in recent years to take advantage
of the rich and growing markets to the north in Asia,
Australia has experienced a large increase in dairy
and cattle production, and New Zealand in dairy and
fruits. Both have shifted the balance of their exports
from bulk commodities to higher-valued agricultural
exports whose demand is growing in the more afflu-
ent Asian markets. They will continue to be major
agricultural exporters, but with limited expansion
potential,

North America

North America has a mature, high-income, slowly
growing market for agricultural output. As a result,
this region, which has invested large sums in agricul-
tural research and is blessed with large expanses of
fertile, well-watered soils and a relatively low cost
transportation system, has become the largest agri-
cultural exporting region of the world. However, like
the other regions described, agriculture in this region
also is undergoing significant changes.

Canada has a large land area and sparse popula-
tion. While Canadian agriculture might be expected
to be constrained by its northerly climate, large invest-
ments in agricultural research and rural infrastruc-
ture made it possible for Canada to become a major
agricultural exporter. Canadian agriculture has also
benefited from substantial government assistance.
Prairie grain producers benefited from large subsidies
to rail transportation to ocean ports for almost a cen-
tury until two years ago when the subsidy was elimi-
nated. As a result, prairie agriculture is rapidly repo-
sitioning itself and has substantially increased the
production of oilseeds, particularly canola, and fed
livestock, particularly cattle and hogs, relative to
wheat. The balance of Canada’s agricultural exports
has shifted toward higher value products, particularly
meats. We can expect Canada to be an even larger
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exporter of both bulk commodities and higher-valued
agricultural products in the future.

About half of United States agriculture received
significant levels of government support for more than
60 years, in particular field crops and dairy, while the
rest of American agriculture, including horticultural
crops and the rest of animal agriculture, was basical-
1y on the free market. In 1996, the U.S. Congress made
the largest changes in agricultural policy since sup-
port began in 1933. Most subsidies linked to the vol-
ume of agricultural production were eliminated. This
effectively got the U.S. government out of the busi-
ness of stock holding. Set-asides associated with price
supports were eliminated. (However, a long-term set-
aside of erodible or environmentally fragile land in the
Conservation Reserve Program was retained.) Target
prices and deficiency payments were eliminated. The
net effect of all of these changes was to move most of
the previously protected parts of American agriculture
to a free market, These changes have significantly
increased U.S. farmers’ planting flexibility and re-
sponsiveness to world market demand.

While many parts of the United States are blessed
with fertile soils and faverable climatic conditions,
public and private investments in agricultural re-
search and transportation infrastructure account for
significant parts of the international competitiveness
of American agriculture. In the last 20 years, real pub-
lic investments in agricultural research have declined,
but there has been a large increase in private-sector
investments in research. This reflects, in part, im-
provements in intellectual property protection that
ensure that the private sector can reap the returns
on its investments in research. These developments
are focused particularly in biotechnology and in elec-
tronic sensors, information processing, and geoposi-
tioning systems.

Another major recent innovation has been low-till
agriculture or conservation tillage, which reduces la-
bor and energy costs, conserves moisture, and im-
proves soil conservation. Applications of the electronic
technologies in so-called precision farming are start-
ing to expand, and we are poised at the beginning of
the biotechnology revolution in production agricul-
ture. These technological changes are expected to in-
crease productivity significantly and reduce unit costs
of production while having positive environmental
effects as well. They should make it possible for the
United States to further expand agricultural produc-
tion and exports.

In 1981, 90% of U.S. agricultural exports were raw,
bulk commodities, Today, over half are high-value
agricultural products like meats, fruits, vegetables,
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nuts, and wine. I anticipate that in the future the
United States will export a larger fraction of its maize
and soybeans in the forms of meats and other animal
products, including dairy products, Tt will also export
large quantities of high-value products from the hor-
ticultural sector, but it will also continue to be a large
exporter of food and feed grains and ovilseeds.

Conclusions

1. There exists a limited amount of additional fer-
tile, well-watered, nonerodible, unforested land
available in the world that can be brought into
agricultural production at low cost. This tends to
be in North and South America and southern Af-
rica. There is somewhat more land that can be
brought into production with significant invest-
ment in reclamation or irrigation.

2. There exists a great deal of much higher produc-
tivity technology available in the world than is
presently in use. For example, there is widespread
application of fertilizer with the wrong nitrogen-
phosphorus-potash balance and widespread use
of rations with the wrong energy—protein balance
for poultry and livestock. As a result, in each case
the productivity from using these inputs is much
lower than their potential. In some cases the tech-
nology transfer system is deficient, and farmers
do not know better; in other cases the marketing
system, especially when it is in the public sector,
does not make the proper inputs available. In
many countries public policy depresses output
prices and increases input prices, so that it is not
profitable to adopt higher yielding technologies.
Investments in transportation infrastructure are
essential to reduce the costs of input supply and
product marketing. These observations are par-
ticularly germane to Africa and Eastern urope.

3. We are living in the golden age of the biological
sciences and of iInformation processing. There are
numerous powerfizl regearch tools available to ag-
ricultural scientists to develop environmentally
benign agricultural production technologies. How-
ever, just as these powerful research tools were
becoming available, the public sector reduced its
investments in agricultural research at both the
national and international levels. The private sec-
tor has increased its investments at the same
time, but not by as much as the public sector cuta.
In several countries, government regulations have
restricted the ahility of the private sector to ap-
ply some of the powerful new research tools such
as biotechnology. Many governments provide in-
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adequate intellectual property protection or so
increase the cost of getting approval to sell the
products of their research that the cost becomes
prehibitive. Moreover, the private sector will not.
invest in minor products or regional staples of
poor countries where there is a limited commer-
cial market for the produets of the research, Over-
all there is substantial under investment in agri-
cultural research relative to what is needed to
raise productivity on the fertile, nonerodible soils.
Otherwise, it will be necessary to expand produc-
tion onto fragile lands or presently forested lands,
with great environmental damage. Larger invest-
ments in agricultural research should increase
agricultural production potential on all continents
and protect the environment.

It is important that governments that diserimi-
nate against their agricultural sectors reduce the
antiagricultural bias in their public policies. I am
not advocating a policy of subsidizing agriculture.
The experience of a number of high income coun-
tries demonstrated that such policies have rarely
helped the intended beneficiaries and have often
resulted in unanticipated adverse environmental
consequences. Rather, governments should give
their farmers a level playing field in which they
are not asked to pay more than the world price
for their inputs and receive the world price for
their outputs. There is an important role for pub-
lie investments in rural infrastructure, human
capital, and agricultural research, and for govern-
ment in registering and protecting property rights
and providing a legal code and fair judicial sys-
tem to support the efficient functioning of a mar-
ket economy.

Itis important to remember that no country in the
world has solved the problem of rural poverty and
food insecurity in agriculture. Inereasing agricul-
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tural productivity can help, but it is not sufficient.
It is necessary to augment farm income from non-
farm sources either through part-time or full-fime
employment outside of agriculture, Part of this
can be in industries that supply inputs to farm-
ers or add value to the raw products of the land.
However, part of it needs to be in sectors complete-
ly unrelated to agriculture.

Alarger fraction of the world’s food production is
Likely to move through international trade in the
twenty-first century. Research and technology
transfer have the potential to raise agricultural
productivity in all regions of the world. However,
because the world’s population and arable land
are distributed among the continents in very dif-
ferent proportions, we expect that particularly
Asia and to some extent Africa will be larger im-
porters of food and agricultural products in the
twenty-first century. North and South America
and Central and Eastern Europe have the produc-
tive potential, if appropriately developed, to sup-
ply this import demand at no higher real prices
and without environmental damage. It would be
economically and environmentally expensive for
every country to try to achieve national food se-
curity via self sufficiency. As long as the interna-
tional trading system is permitted to move agri-
cultural products freely from surplus to deficit
countries, there is no reason that the trading sys-
tem cannot ensure food security to all. To ensure
national food security, the trading system must
permit food-deficit, low-income countries to export
goods in which they can be competitive to earn the
foreign exchange necessary to pay for their food
import needs. Otherwise, to assure national food
security, such countries will require reliable food
aid—an unatiractive long-term prospect.
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Summary of Respondents’ Presentations

Introduction

‘When discussing food security, it is virtually impos-
gible to separate domestic issues from international
ones. International trade and food aid are essential
to increase food security in developing nations. Pov-
erty is the root cause of hunger: the ability to access
tood is determined primarily by purchasing power.
Today, 1.3 billion people in the world earn less than
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$1 per capita per day in income and therefore are not
food secure. -

To alleviate the problem of food insecurity domes-
tically, developing countries should institute at least
two of the following steps: (1) increase agricultural
productivity, (2) increase economic develepment ac-
tivities in rural areas, (3) invest more in agricultural
research, and (4) refrain from exploiting farmers by
adherence to a “cheap food policy.” On an internation-
al level, opening up markets will enable developing
nations to export products for which they have a com-
parative advantage. To assist those countries that
cannot afford to import foods, agricultural aid should
be provided.

Issues

Domestic Strategies for Reducing
Food Insecurity

Food insecurity is highest among inhabitants of
rural areas. Since a lack of purchasing power is the
leading cause of the problem, countries should focus
on increasing the incomes of these residents. Increas-
ing agricultural productivity can lower the unit cost
of production, which will result in lower food costs and
increased purchasing power. Although this strategy
avoids exploiting farmers, unlike cheap food policies
that artificially depress food prices, it alone is not the
panacea.

Developing countries should invest more public
resources in rural economic development. The bias of
publicresource allocation toward urban areas makes
cities more appealing to the poor, To slow migration,
broad-based development strategies should be utilized
in rural areas. These should include ensuring a safe
water supply, building new roads, investing in public
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schools, and creating attractive employment and en-
trepreneurial opportunities.

Good domestic policy is a critical starting point to
attain the goal of hunger eradieation. It should include
a transparent legal framework, gender equality, en-
vironmental protection, accountability, and attention
to susceptible populations.

International Strategies for Reducing
Food Insecurity

In 30 years, the global demand for food is expected
to double, putting pressure on the international food
supply system. Since only 10% more arable land is
available throughout the world, the solution lies in
increasing productivity and decreasing postharvest
losses.

Although Asia and Africa are expected to contrib-
ute heavily to the increased pressure on the food sup-
ply, South America, North America, and Eastern
Europe should be able to meet this demand if they
malce effective use of the available arable land and
increase their investments in agricultural research
and biotechnology. Although China expects to reach
its peak population in 2030, it is confident that it can
remain largely self-sufficient. Higher yield levels have
been attained in some provinces, and future produe-
tion increases will be achieved through the use of bio-
technology and through increased irrigation in the
north.

To ensure that the global demand for food is met,
international trade is essential. Open markets with-
out the specter of embargoes should be encouraged,
and more funds should be made available for use as
agricultural aid.

Dissemination of Information

Information is viewed as a public good that is val-
ued by society but cannot be provided only by the pri-
vate market, A focus on information and its value in
vertically organized food systems is required for effi-
ciency, the achievement of societal goals, increased
understanding of complex technologies, and a work-
ing knowledge of how decisions are reached.

The effective use and interpretation of information
is as important as its dissemination, Ingtitutional
design and grassroots organization must be stressed
to ensure that all those involved in food production
have access to information.
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Response of the World Food Summit
and the United States

The World Food Summit was held in Rome in No-
vember 1996 to discuss solutions to reduce food inse-
curity throughout the world. It will be successful in
its mission if'there is a decline in the number of hun-
gry people in the world over the next 20 years. The
United States’ response to lead this effort has been
gratifying. Secretary of State Madeleine Albright has
listed international food security as one of the prima-
ry American foreign policy priorities.

In the World Food Summit’s plan of action, seven
focus areas were identified: (1) policy environment, (2)
poverty eradication and access to adequate food, (3)
sustainable increase in agricultural production, (4)
contribution of trade to food security, (5) preparation
for food emergencies, (6) optimal investment in hu-
man resources, and (7} monitoring of the implemen-
tation plan. However, priorities will differ by region.

Needs

Although increased agricultural research is neces-
sary to discover new ways to expand production, Con-
gress has reduced the USDA budget this year. More
funding is needed to finance innovative research
projects that can help to reduce production costs in
the long run. Food aid has also been decreasing be-
cause of a reduction in government stock surpluses.
Higher levels must be restored to support poor coun-
tries that cannot afford to participate in the interna-
tional trade market.

Recently, bad science has become politically correct.
We all need to work harder by communicating effec-
tively with the media to engure that the correct mes-
sages are presented. Doing this will enable the pub-
lic to gain a better understanding of scientific and
international igsues,

Solutions

To increase funding for agricultural research, ev-
eryone involved, e.g., farmers, preducers, industry,
consumer groups, and health organizations, must
commit themselves to explaining the benefits of agri-
culiural research to Congress. Interest groups should
adopt investment in research as an issue on which
they could focus their lobbying efforts.

If the public sector is unable to provide the neces-
sary funds, private investment should be sought to
improve infrastructure and to increase foreign aid.
Some incentives that could encourage investment in-
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clude intellectual property protection, a favorable tax everyone must consider themselves part of the food
code, a fair judicial system, and no corruption. system. Through increased knowledge and communi-
Ultimately, to improve food safety and security, cation, much can be accomplished.
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Dr. Pierre Spitz

History

“Here's a farmer who hanged himself on the expec-
tation of plenty.” These are the words used by the
drunken porter of Macheth to point out the paradox-
ical nature of agrienltural pursnits, that is, the possi-
bility for farmers to be ruined by good harvests bring-
ing prices down. What Shakespeare wrote at the
beginning of the seventeenth century was echoed one
and one-half centuries later by the French economist
Quesnay, the leader of the physiocratic school, who
referred to the “destitution of plenty.” Quesnay add-
ed, in the article “Grains” published in the French
Encyclopaedia in 1757, the symmetrical argument:
during famines large farmers become rich in an ocean
of misery. Today in the industrialized countries, food
is treated like any other commeodity and we all tend
to think that the market forces will make the neces-
sary adjustments. We forget the very long history of
our own agrarian societies before industrialization,
We are forgetting societies in which food security is
gtill a central concern; that is a few billion people to-
day. I cannot resist leaving the European history with-
out quoting the Italian economist Galiani who wrote
the following in 1770: “Have you ever examined what
is the fundamental difference between the product of
the z0il and the product of the industrial worker?
There is no good or bad harvest in manufacturing,
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Geneva watches do not fear frosts, hail, or drought.
But if a watchmaker sets the price of & watch af six
francs because it was made in 1760, a year of abun-
dance, but sells an identical watch at eight francs be-
cause it was made in 1761, a year of expensive wheat,
what would you say?”

The variability of harvests and the attendant issues
of food security for a family, a village, or a nation were
indeed at the roots of the development of economic
thinking. This is forgotten by our western-centric his-
tory of economic thought.

To my knowledge, a counselor of the Chinese Dulke
of Wei in the fifth century before Christ was the first
to build a quantitative model for food price stabiliza-
tion, one that was much more sophisticated than the
biblical granary of Joseph. His name was Li Kuei. He
wrote:; “If grain is very expensive, consumers suffer
and their families are scattered and emigrate; if grain
is very cheap, the producers suffer and that is impov-
erished. Whether the price is very high or very low,
the prosperity of the state suffers.”

This conflict between producers and consumers
could not, according to Li K'uei, be resolved except by
the establishment of public granaries, which would
maintain a stable price satisfactory to both parties and
thus prevent speculation by traders.

Officials of public granaries should, according to
him, classify harvests by reference to a seven-year
scale: one average, three good, and three bad. In con-
gidering the range from the worst to the best of these
seven years, the scale of harvest varied from one to
20. For every good year, Li K'uei indicated what
should be stored, consumed, and sold. In a bad year,
the government should release stocks to the extent
necessary to bring consumer levels back to their av-
erage figures.

This was the principle behind the stable-price gra-
nary. Li K'uei’s writings were translated into English
in a thesis written at the University of Columbia in
1911 and dedicated to the economie principles of Con-
fueiug and his school. Henry A. Wallace, who became
Secretary of Agriculture of the United States in 1933,
was very much struck by it. During 1926-1927, he
wrote several articles in the periodical Wallace’s



58

Farmer about the Chinese granary, calling it the Ever
Normal Granary (ENG). I quote his words: “There is
more government science in this principle than in the
vast majority of plans suggested to put American ag-
riculture on the right track. . . . This plan would in-
volve a certain dose of government interference, which
our citizens are perhaps not yet ready to accept. How-
ever, it should be remembered that the government
intervenes continuously in agriculture and that its
interventions are largely responsible for the present
surplus of agricultural products, because of the exper-
iments it has conducted, of which the results have
been made widely known by its extension services.”

The first Agriculture Adjustment Act of 1933 tried
to reduce the surplus without foreseeing downward
fluctuations. After the severe drought of 1934, Wal-
lace again took up his favorite theme of ENG, coupled
with the classical biblical example and a reference to
the storage practices of the Mormons of Utah. In 1938
and for several years afterward, the ENG idea ap-
peared in official documents of the Department of
Agriculture. In January 1942, Wallace again had re-
course to ENG, but on a world-wide basis this time,
The proposal by Lord Boyd Orr, first Director-Gener-
al of FAOQ, to establish a World Food Board was de-
scribed to the American public—notably in a series of
articles in The New York Times in August 1946—as
an international extension of the ENG preached by
Wallace.

Twenty-five years later, food scarcities and famines
struck Africa, Asia, and Latin America, while the So-
viet bulk purchases of grains pushed up grain prices.
The human tragedies and the economic and political
tensions that built around food issues in the years
1972-1973 triggered the organization of the World
TFood Conference in Rome in 1974, It became clear
through the debates that, for developing countries,
increasing food production at the national level was
no guarantee of food security at the local level.

Establishment of the International
Fund for Agricultural

Development

Historical examples amply support this chserva-
tion. During 1876-1878, British India exported four
million tons of grain, and famine killed 6 millicn peo-
ple. In Ireland in 1846, one million people perished
and hundreds of thousands were forced {o emigrate
while ships continued to export grain produced by
tenant farmers to their landlords in England. During
the Bthiopian famine of 1973-1974 at the time of the
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World Food Conference, grain exports continued. It
was estimated that in 1973, while 100,000 of its peo-
ple starved to death, Ethiopia exported 9,000 metric
tons of grains; that is, food for 100,000 people for three
months, almost double its 1972 exports. To put it in
other words, to aim only at increasing food produetion
by concentrating on the best endowed farmers—whao
produce the bulk of the marketed food—does not nec-
essarily ensure that the smaller farmers would in-
crease their production to such an extent that their
food self-provisioning needs would be covered or that
they would generate sufficient cash purchasing pow-
er to bridge their food deficits. During the 1974 World
Food Conference, consensus was quickly reached that
in developing countries agricultural growth will not
eliminate rural poverty by a trickle-down etfect. It was
agreed that less endowed areas and farmers needed
special assistance to alleviate rural hunger and in-
crease food security in the countryside. It was there-
fore felt that a new institution was needed in order to
attack directly rural poverty alleviation projects.
Lending for investment projects meant that the
projects should be cost-effective and sustainable. This
is how, as a result of the food scarcities and famines
of the early seventies, the World Food Conference gave
birth to the International Fund for Agricultural De-
velopment (IFAD).

Tn a few months, we are going to celebrate the twen-
tieth anniversary of IFAD. What have we learned in
the struggle for food security in the poorest areas of
the world? We have learned that there is no general
rule to improve food security in varied national and
local cireumstances except that the intended benefi-
ciaries should be fully involved.

Examples of Food Security
Improvement

Let us take an example of food security improve-
ment at the local level through international aid. T will
not choose examples in Asia or Latin America but in
subSaharan Africa, the region that has a less favor-
able record as far as food security improvement in-
sconcerned. In subSaharan Africa I will not select suc-
cess stories in Ghana or Uganda, two countries known
for the progress made, but a poor Sahelian country,
Niger. In the Diffa district of Niger, seasonal hunger
triggers migrations to coastal areas. When famine
threatens, these migrations hecome permanent and
people become refugees. Listening to the people of
Diffa, the IFAD staff identified an opportunity for im-
proving food security. Green pepper was in demand
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in neighboring Nigeria, and a few innovative farmers
were starting to talte advantage of growing it to get
the needed cash to buy food. The water needed for
growing green pepper was available from a river flow-
ing from July to December. Listening to people again,
the IFAD staff chose small gascline-motor pumps in-
stead of large diesel-motor pumps generously provid-
ed by donors but difficult to maintain. Small pumps
were provided for small groups of farmers from vil-
lage to village. Credit was given for three years to
these groups of two to five farmers; 300 pumps were
bought, and credit reimbursed at 100%. Average cash
income increased by 100% after loan repayment. With
this cash, food is purchased so that farmers do not
have to exploit and further degrade very poor soils.
Desertification is arrested and the environment pro-
tected. The people do not need to migrate. Sccial ten-
sions, famine risk, and migrations are reduced, and
food security improves. Of course there is still a risk
that this market opportunity might disappear. But
observations throughout the world show that once a
farmer enters the market, he, or I should rather say
in Africa, she, is quick to seize other opportunities.

In other regions of Niger, the difficulty of identify-
ing a similar cash crop with a good marlket potential
and the absence of water resources makes the im-
provement of food security an even greater challenge.
In the department of Illela, for instance, the only op-
tion is fo grow more food or to migrate out, particu-
larly because the average rainfall has been declining
over the last three decades. What IFAD did in that
area was to work on improving traditional technigques
known as tassa and half-moons. Tassas are planting
pits, one to two feet wide; half-moons are six- to eight-
feet-wide semicircular loops. They capture water as
it flows on the hardened soil surface.

These two structures concentrate water and mutri-
ents. Without my going into details here, over a few
years, nearly 700 farmers corresponding to a popula-
tion of about 40,000 people improved dramatically
their food security. The average food yields increased
by 60 to 70% without fertilizers and more than dou-
bled with fertilizers. What is even more important is
that yields, in the two drought years of 1992 and 1993,
were more than three times the yields on control plots
without soil and water conservation measures, and
this level of production was ensuring a reasonable
amount of food self-provisioning. The risk of food scar-
cities and famines has therefore decreased consider-
ably through these simple techniques, and as in the
previous example, out-migration flows are being re-
duced. Needless to say, soil erosion and environmen-
tal degradation are stopped in the process, particu-
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larly if fertilizers are used to build up soil fertility. But
because the labor necessary for such soil and water
conservation measures is quite intense, IFAD is con-
sidering using tractor-driven, specially designed im-
plements to increase the area cultivated with such
techniques. It is an interesting case of modernization
of traditional techniques because, too often, agricul-
tural techniques are imported and imposed in a man-
ner that totally disrupts the Iocal societies. Even in
this case of improvement (of a tractor designed to dig
half-moons) emerging from the local ecological, social,
and economic context, discussion would have to he
held in order to agree beforehand on how the mecha-
nization costs will be shared, how land rights willhave
to be interpreted, and the like.

Methods of Soiutions to Food
Insecurity

These examples show that local solutions to food
insecurity can be identified, provided that (1) the con-
cerned people are consulted with respect and humili-
ty, (2) the value of their knowledge systems is recog-
nized, and (3) external knowledge interacts with local
people’s knowledge in a nondisruptive, mutually en-
riching manner,

This of course requires more detailed attention to
the social and cultural fabric of the society than is
usually the case in designing big dams for irrigation
projects. But the risk of failure is much lower. So many
big irrigation structures have to be rehabilitated for
lack of maintenance because people were not consult-
ed and did not feel any sense of ownership. That is why
IFAD has moved away from grandiose irrigation
projects to small and medium scale projects involving
beneficiaries of the design, with rights and responsi-
bilities clarified from the start. Water user associa-
tions in particular have been suceessful in maintain-
ing the irrigation structures developed with and by
the people concerned.

Additional Investments Needed

Even if all IFAD-financed projects were successful
in ensuring food security at the local level in rural
areas of developing countries, rural food insecurity
would not be eradicated through IFAD investments
alone. IFAD has indeed only a commitment lending
level of $450 million dollars a year. But by sharing the
knowledge acquired in rural poverty alleviation with
our development partners, successes may be replicat-
ed on a large scale. That is why IFAD moves toward
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becoming an organization with knowledge of rural
poverty alleviation, giving a great importance to the
evaluation of its projecis and the dissemination of les-
sons learned. It is my conviction that through the con-
certed effort of all development partners, a consider-
able improvement of rural food security may occur in
the coming decades, provided that the necessary re-
sources are mobilized. However, development aid is
declining, particularly in this country, the richest in
the world. Even in the case of IFAD, a small organi-
zation with 100 professionals, an institution known
for its cost-effectiveness and catalytic role, the U.S.
contribution is decreasing. There is a great danger
that if this short-sightedness continues, rural food
insecurity, far from being reduced, will grow with its
attendant social tensions, conflicts, strife, increased
migrations, and refugee flows.

Food Insecurity Causes Conflict
and Suffering

Conflicts that seem to be ethnic or religicus more
often than not have economic roots in deprivation and
food insecurity. Foreign trade and investment in de-
stabilized countries become risky propositions. Feed-
ing cities that grow out of rural migrations without a
proportionate increase in employment opportunities
is already a crucial issue in many countries. It might
worsen if rural food security does not improve. Cities
are the seats of power and in cases of food shortages
people can take to the streets. In the last two decades,
numerous food riots following price increases are tes-
timony to this. Country dwellers are a threat to the
authorities only when they head toward the cities.

Physically dispersed, they are also socially divid-
ed between those who benefit from rising prices and
those who suffer because they are short of food. But
in times of food scarcity, all urban social categories
become united in their struggle against rising prices,
even if they are affected to varying degrees. The poor-
est know that their very lives are threatened, where-
as the others, at worst, run the risk of having to
change their food habits and may in fact merely be
deprived of some luxuries. However, entrepreneurs,
even if they personally do not suffer greatly, have to
cope with the wage claims that follow in the wake of
soaring food prices. If the government is to stay in
power, it must take effective action to check the rise
in food prices through a combination of measures that
will be determined by the prevailing circumstances.
In such a situation of food insecurity in growing cit-
ies of developing countries today, the triumph of lib-
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eralization and laisse-faire policies finds a lesson in
humility. Even if the country has sufficient means of
payment to import the required basic food at the pre-
vailing world prices, how does it distribute it to the
masses or unemployed people deprived of purchasing
power? In 58 B.c., wheat was distributed free in the
city of Rome, But now that subsidies, food rations, and
the like have become anathema for the great think-
ers and policy makers of our times, how do we ensure
the right to food of the poor and the deprived?

The poorest developing countries have the poten-
tial to ensure food security if the required assistance
aid comes forward. They also have the potential to re-
duce migrations to towns and cities if the proper tech-
nological choices are made in the agricultural sector.
They have the potential to ensure the food needs of
the cities and to provide employment in urban areas.
For whatever food imports may be necessary from
time to time, food exporting countries have the poten-
tial to meet the demand and the informaticn systems
to forecast it in time. I could have treated food securi-
ty at the international level only, dealing with figures
and projections of supply and demand, under several
assumptions of agricultural policies of industrialized
countries as well as developing countries. This is the
subject of countless analyses that, sophisticated as
they might be, do not incorporate the human suffer-
ings of those whose right to food is denied.

Development Aid Provides Right
to Food

So, I made the choice to concentrate on the men and
women who work the land, who produce the world’s
supply of food, and, who hold the lives of all human
beings in their hands, including those of the genera-
tions to come through their husbandry of natural re-
sources. In theory, they have the power of life and
death. How is it that, during the last three decades,
hundreds of thousands of men and women who
worked the soil of Asia, Afriea, and Latin American,
who sowed the seeds, harvested the crops, and mind-
ed the herds, have perished for lack of food? How is it
that they die of hunger in those parts of the world,
whereas most of the people who do not produce food-
stuffs are spared?

For, during the same period and in the same coun-
tries, no one in ministries, banks, or barracks starved
to death. Might it not be precisely because agricultural
production is of such vital importance that those who
work on the land in the poor countries are robbed of
the power that is theoretically theirs? People who
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have thus become so powerless that they can no long-
er be sure of having encugh food for themselves from
one year to the next, or even from one season to the
next, and who die for that reason, bear witness to the
fact that, as the most downtrodden social group, they
have lost the most elementary of rights—the right to
food, the right to life itself.

It is the role of development aid to restore this right
not enly for humanitarian reasons or ideals of solidar-
ity. As said by Mr. Fawzi Al-Sultan, president of IFAD,
in a meeting on Africa held in 1994 with U.S. Con-
gressmen: “We must take seriously the future of Af-
rica, for it is our future as well. We can invest now in
sustainable development, or pay later for the emer-
gency relief of starving populations, for the resolution
of civil conflicts, and for the relocation of millions of
refugees—fundamental challenges to the internation-
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al community arising from the dangerous convergence
of poverty and dwindling natural resources.”

I would like to conclude with a reference to a de-
velopment project in a Sahelian country, designed
with the full participation of the people and for which
an anthropologist, knowing the area and its people
extremely well, designed tools of participatory evalu-
ation. He sat with people and patiently designed
graphic symbals easily understandable by everybody.
For instance, on a sheet of paper, a granary symbolic
of food security was drawn and the participants in the
project were requested to indicate periodieally by the
stroke of a pen how full it was. At the end of the pro-
cess, villagers told this anthropologist, “We enjoyed a
lot doing all that with you. We had a lot of fun and we
like you. But for us our success can be identified much
more easily, We will be successful if our children do
not have to leave our village.”
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Dr. Clayton Yeutter

Introduction

This presentation will be a summary—hopefully—
of at least some of what you have heard over the past
two days. Let us start with the domestic side of this
complex issue of food security, food safety, and envi-
ronmental protection.

Domestic Security

Food availability is not a concern for most Ameri-
cans. As a nation we are comfortable with our food
supply; complacent might even be a more descriptive
term. We take it for granted, and that is neither sur-
prising nor irrational. With a high-performing farm
sector, we have the capacity to feed our own popula-
tion and export substantial quantities of foed to the
rest of the world.

In the past, we have not always been quite so com-
fortable about our food supplies. A few people here
may still remember the dust storms that swept the
Great Plains in the 1930s, preceded a few years ear-
lier by misguided trade policies that led to the Great
Depression. One does not produce much during a
drought, and one does not sell much at a profit dur-
ing a depression. Fortunately, the demand stimulus
policies of President Roosevelt, improved weather,
and the motivations of World War II pulled us through
that period. And the establishment of GATT in 1947

began the never-ending process of improving global

trade rules.
Malthusian views essentially disappeared for three
decades, only to emerge once again in the 1970s. The
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Soviet Union then became a major food importer, at
about the same time that a number of third-world
economies began to generate a level of economic
growth sufficient to permit their diets to improve. The
demand for food worldwide increased, U.S. food ex-
ports began to soar, and so did prices on the home
front. Consumers began to demonstrate, many con-
ferences like this were held, and the government re-
sponded with price controls and even an abortive soy-
bean embargo. The price controls did more harm than
good; price rationed the soybeans, as any first-year
economics student could have predicted; and the con-
ferences may actually have helped by getting people
to think rather than react with raw emotion in the
policy making process. Before long the American pub-
lic began to recognize that we were not about to run
out of food and that we, in fact, could readily feed our
own populace while dramatically expanding our ag-
ricultural exports.

Since then, food has become an ever more attrac-
tive price bargain for American families, and we have
provided massive food stamp, school lunch, and oth-
er such programs for those in need. At the same time
we have expanded our food exports from $10 billion
or so annually—when those fierce debates of the 1970s
were held—to $60 billion or thereabouts annually to-
day. We have had a few blips along the way, mostly
attributable to the vagaries of weather and a foolish
grain embargo, but the big picture is an incredible
three-decade success story. So, it is no wonder that
Americans now feel comfortable that they will always
be fed. The worry is that so few of them know that
their food comes from the land.

When it comes to the “quality” of their food (defin-
ing that term broadly), Americans are not nearly so
satisfied. They do seem to recognize that they may
have the most wholesome food supply in the world;
they are just not sure that is good encugh. This con-
cern is classically illustrated by the E. coli-related ill-
nesses that recently led to the destruction of millions
of pounds of ground beef. It is also reflected in a num-
ber of fruit and vegetable “focd safety” incidents, most
of which have been attributed (fairly or not} to im-
ports.
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Food safety advocaey groups have contributed to
the fear syndrome that exists today. Well-meaning or
not, such groups have often exaggerated the risks of
foodborne illness, to the point even of forcing remov-
al of the food in question from supermarket shelves.
The short-run impact on producers of such actions is,
of course, devastating.

An irresponsible media can feed such concerns as
well, ag evidenced by the scare a few years ago ema-
nating from the use of alar on apples. When “the dust

- settled,” it was evident that this was a nonproblem in
food safety terms; the crisis was a media creation, with
no scientific basis. But for apple producers the huge
losses were real!

American consumers worry too about the nutrition-
al content of their foods, particularly in these ddys of
high-profile attention to fat content, cholesterol lev-
els, vitamin deficiencies, and the like. Now that we
know we will have plenty to eat, we want to know just
what it is we are consuming.

We are also concerned about our water supplies—
particularly where pollution may he a concern—and
that ineludes coneerns over nitrate levels from fertil-
izer runoff. As population rises, in any country, wa-
ter will become an ever more valued good. That means
people will be increasingly sensitive to the price of that
good, and to its quality and general availability. It
would not be surprising if Americans were to engage
during the next half century in far more political and
economic warfare over water than over food. In this
repgard, it is interesting to note that water markets are
finally becoming of significance in the United States.

As I alluded to earlier, Americans are fortunate in
that they devote a smaller portion of their disposable
income to food than anyone in the world. So, they are
not terribly concerned about the price of food, but they
do get excited when the price increases swiftly and
dramatically. If the price increase is readily explain-
able—a citrus freeze, for example—they will aceept
and tolerate it. But if it seems inexplicable, they will
quickly conclude that they are being ripped off by
someone in the food chain. That someone is likely to
be the elusive “middleman.” Consumers may not lkknow
where to place the blame, but they will still be angry,
and perhaps sufficiently angry to switch to reasonably
substitutable alternative foods.

All Americans are environmentalists too. They
want to purchase for their families wholesome, good-
quality foods at an attractive price, but they do not
wish to damage the environment in the process. Be-
cause we are now an urban society, most UU,S. eonsum-
ers do not understand agricultural production prac-
tices. They will not know the difference between a
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nitrogen fertilizer and the application of lime or phos-
phate. And they certainly will not understand Round-
up-ready soybeans, or the differences between and
among pesticides and herbicides. Nor will they under-
stand the use of growth hormones in livestock produc-
tion. They just worry about all that. They see the re-
sults in lower-priced foods, and they may even read
about higher crop yields and expanded exports. In-
stinctively, though, they wonder whether it is all
worth it, and whether we are doing something {delib-
erately or inadvertently) that will cause problems in
the future.

Americans want to eat well, but they want their
children and grandchildren to eat well too. They do
not want to change the landsecape in a major way, for
they want to continue to enjoy the trees they see as
they travel, and rivers where they can still see the
riverbed. They are not persuaded that the market will
handle their “spillover” concerns, and they are correct;
it will not always do so. As a consequence, Americans
want a certain amount of regulation in the food pro-
duction/food safety arena: of agricultural chemicals,
fertilizers, food processing, pollution control, nutri-
tional labeling, and the like—but not too much regu-
lation, for they are also frightened by too much gov-
ernment, and they do want to be internationally
competitive.

Finally, one must add that the future is always a
worry. We humans are naturally resistant to change,
and today we are being exposed to more change more
quickly than ever! This concern is particularly well
illustrated by biotechnology research, an endeavor
that offers enormous potential for the benefit of hu-
mankind. Human medicine will be a huge beneficia-
ry of these research efforts, as will food production.
Biotechnology gives promise of ameliorating many of
the food safety concerns we have discussed in this con-
ference—if we permit the benefits to evolve. But if,
out of irrational emotion and fear, we discourage such
research, the opportunity cost will indeed be astro-
nomical. Future generations, in all countries, will pay
a gigantic price for our lack of perspicacity.

So where does that leave us on the domestic side?
With omnipresent worries about certain aspects of our
food supply and food security, all of which are man-
ageable within our market-oriented and capitalistic
economy, tempered by sensible regulation. Oneneeds
only to visit an American supermarket today, and
compare it with one of 50 years ago, or with most food
markets anywhere in the world, to know how truly
fortunate we are.
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International Security

On a global basis, the challenges of food security
are far different from those in the United States.
‘Whereas we give almost no thought to the adequacy
of our food supplies, much of the rest of the world must
do that every day of the year. We constitute 4% or
thereahouts of the world’s population, which means
that well over 5 billion people live outside our horders,
most of whom are much less fortunate than we. In
much of the third warld, birth rates continue to in-
crease, while improved health care leads to greater
longevity. As a consequence, population rises, and if
agricultural production does not increase according-
ly, a policy dilemia arises. The affected nation must
either find a way to boost food production or, alterna-
tively, import greater quantities of food.

In most cases, neither option is politically atirac-
tive. Boosting domestic production may require pro-
duction subsidies or other financial incentives. That
entails a cost, either to consumers in higher food prices
or to the government in the use of taxpayer funds. And
it frequently leads governments to adopt diametrically
opposite policies: price ceilings at the retail level, to
keep consumers happy even though they discourage
food production, and yield-based production subsidies,
to encourage food production and keep producers hap-
py. The mix often has only a nominal impact on ei-
ther production or consumption, which means the
country loses through increased taxpayer costs and
the concomitant commitment of human resources to
nonproductive jobs.

Fortunately, this situation has improved in recent
years in many parts of the world. Developing nations
have thrown off the shackles of their socialist econo-
mies and adopted market-oriented economic systems.
Thousands of government institutions have been
privatized, and the private sector has again begun to
flourish in these economies. Much of Latin America
is representative of this trend, a huge turnaround
from two or three decades ago. But there are count-
less examples elsewhere in the world too, particular-
ly in Asia, Eastern BEurope, and the former Soviet
Union. Policy distortions in the production, process-
ing, distribution and sale of food have by no means
been eliminated. But the distortions have been mini-
mized in an impressive way, far beyond anything most
of us would have predicted when this reform process
began.

Where we do still have distortions is in internafion-
al trade. Ironically and regrettably, the world’s most
important industry, agriculture, was essentially ex-
cluded from the global trade negotiations of the past
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50 years. The GATT was signed in 1947, and several
“rounds” of trade negotiations have been conducted
gince then. Trade in manufacturing goods has been
freed up tremendously, to the great benefit of the
world as a whole. But for all practical purposes, trade
in agricultural products did not even make the agen-
da until the Uruguay Round, which began in 1986.
Agricultural trade distortions were extensively debat-
ed in the Tokyo Round a decade earlier, but the nego-
tiations went nowhere.

Notwithstanding an enormous effort by the Unit-
ed States and other agricultural exporting nations, the
Uruguay Round was only a modest suceess in mar-
ket-opening terms. But it did stop many distortions
in their tracks, and it has caused myriad nations to
begin finally to reform their policies in both produc-
tion and export subsidies. The Uruguay Round also
led to the “tariffication” of all agricultural nontariff
barriers, which will make it much easier to negotiate
further market openings in the future. Hence, we are
gradually getting a more level playing field for agri-
cultural trade, and efficiencies throughout the food
chain will emanate from that. Those efficiencies will
make it possible for the warld to feed more people than
ever before, at less cost.

The new WTO is scheduled to begin another
tranche of agricultural negotiations in 1999. If that
effort is successful, as it should be, we will experience
a further leveling of the playing field during the ear-
ly years of the next century, and another boost in ef-
ficiency that will permit us to feed still more people
in the world at less cost.

Until agrieulture finally penetrated the global ne-
gotiating agenda in the Uruguay Round, there was no
reason to grant trade negotiations a role in any de-
bate over food security. Trade negotiations were a non-
issue, for they had always been a nonstarter! But that
has now changed, and we can legitimately and prop-
erly expect a positive contribution to emerge from this
source for many years to come. Nevertheless, a word
of caution is in order. Trade negotiations do not auto-
matically succeed. They require commitment on the
part of those who will benefit from more open mar-
kets, and a lot of hard work. Protectionist demagogu-
ery always comes to the fore during such negotiations,
as people and institutions seek to preserve the status
quo—even when the status quo is indefensible. So it
takes diligence and effort on the part of governments,
farm groups, consumers, and all other potential ben-
eficiaries of expanded trade to make sure those bene-
fits are realized.

Finally, it is necessary, but not sufficient, to do all
the good things I have talked about thus far, Third-
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world nations can and should eliminate the economie
distortions in their own economic systems, and par-
ticularly in the food chain. And all nations should
participate enthusiastically in the global removal of
distortions to agricultural trade. We should all be
willing to compete, thereby surfacing and fostering
efficiencies in food production, processing, and distri-
bution.

But having an adequate supply of wholesome foods
available at an attractive price is not enough if pur-
chasing power is severely limited or absent, That,
unfortunately, is still the situation in many parts of
the world. Even with the policy reforms that have
been undertaken in numerous countries, developed
and developing, there are still billions of people with
inadequate financial resources to procure the food
their families need.

The short-run answer is, of course, humanitarian
aid, and the world has been generally responsive to
that need. The WFP has been immensely helpful, and
many developed countries have country-to-country
aid programs of their own, supplemented by the lau-
datory assistance of numerous nonprofit, private-sec-
tor organizations. People are compassionate the world
over, and one can cite innumerable examples of that
every day of the week.

But one must have a long-run response too, and
much of that must come through the maecroeconomic
policies of the nations where hunger is still a major
challenge. Few people, in any country, wish to be de-
pendent on others for their food supplies or their fi-
nancial well-being. Few countries, if any, wish to have
an economy huilt on external financial support. Few
governments want massive numbers of their citizens
to be on the dole, whether that dole be domestic or
international. Most nations, most governments, most
families, most individuals wish to be self-sufficient.

The mark of self-sufficiency is purchasing power,
and purchasing power depends on economic growth.
Hence, the long-run solution to the food security chal-
lenges of the world is a level of economic growth, in
all countries, that will ameliorate or eliminate the
problem. Most if not all developed countries have
reached that point in the aggregate, although income
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distribution may leave them with pockets of hunger,
That is a purchasing power issue that should be man-
ageable.

Developing countries are still short on purchasing
power in the aggregate and on a per capita basis. They
often have income distribution inequities too, but
there is not much reward for more equitably distrib-
uting a pie that is too small. These countries will never
deal effectively with their food security challenges
until such time as sound macroeconomic policies have
given them a much larger pie to cut. It is then that
their constituents can share meaningfully in the ben-
efits of economic growth and the purchasing power
that has evolved therefrom. In the past their concen-
tration has far too often been on dividing the pie rath-
er than growing it.

Conclusion

We have made a lot of progress in food security
generally, and food safety specifically, over the past
30 years. Many of the fears of the 1270s are now be-
hind us forever, though they have been replaced by a
new set of preoccupations as we near the turn of the
century. We can, without question, provide an ade-
quate diet of wholesome foods for all the people who
reside on this planet. We do not yet do so, but that is
not a supply question; it is a function of trade imped-
iments and inadequate government policies, particu-
larly relating to purchasing power creation and dis-
tribution. it also reflects educational and
infrastructure shortcomings.

The answer is to get the policies right, and there-
by unleash the creativity, innovativeness, and inher-
ent entrepreneurship of the private sector in all na-
tions. If we do that on a global basis, or even come
close, we will readily have the capacity to provide the
world with adequate diets far beyond our lifetimes.
My compliments go to the sponsors of this conference
for focusing attention on this crucial long run policy
challenge. We can feed the world, we can minimize
the disease risk in food consumption, and we can pro-
tect the environment. But only knowledge and com-
mitment will take us there.
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Bovine spongiform encephalopathy

Council for Agricultural Science and Technology
Codex Alimentarius Commission

Centers for Disease Control and Prevention
Department of Health and Human Services
Ever Normal Granary

United States Environmental Protection Agency
Furopean Union

United States Foad and Drug Administration

Food and Agricultural Organization of the United
Nations

Food Bafety Inspection Service of the USDA
General Agreement on Tariffs and Trade
Good Manufacturing Practices

Hazardous Analysis Critical Control Point
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IFAD

ICTPE

JECFA
JMPR

R&D
5PS

TBT

UNRISD

USDA
WIP
WHO
WEQ

International Fund for Agricultural Development

International Centre of Insect Physiclogy and Ecolo-
BY

Joint Expert Committee on Food Additives

Joint FAQ and WHO Meetings on Pesticide Residues
National Research Initiative

Research and development

(Agreement) on the Application of Sanitary and Phy-
tosanitary Measures

Technical Barriers to Trade Agreement

United Nations Research Institute for Social Devel-
opment

United States Department of Agriculture
United Nations World Food Programme
United Nations World Health Organization

World Trade Organization
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