
FOOD AND AGRICULTURAL POLICY FOR A

GLOBALIZING WORLD: PREPARING FOR THE FUTURE

PER PINSTRUP-ANDERSEN

Increasing globalization, including trade lib-
eralization, enhanced exchange of knowledge
and technology, expanded capital and la-
bor movements, and cultural exchange pro-
vides opportunities for accelerated economic
growth and poverty alleviation. It also pro-
vides opportunities to eliminate food insecu-
rity and malnutrition in a sustainable man-
ner. Unfortunately, globalization also presents
risks that these desirable outcomes may not
occur and that global welfare and/or the wel-
fare of particular population groups such as
the poor and malnourished may deteriorate.
The final outcomes of increasing globalization
will depend on the accompanying policies and
institutions.

This paper addresses policies and institu-
tions of particular significance for food secu-
rity, agriculture, and nutrition. The paper is di-
vided into three parts. A brief discussion of the
food and agriculture-related problems, chal-
lenges, and contradictions is presented first.
Then follows an analysis of key driving forces
in the global economy and the related pri-
orities for future food and agricultural poli-
cies and institutional changes. The paper con-
cludes with a brief discussion of the role of
agricultural economists in facilitating and sup-
porting appropriate changes in policies and
institutions.

Problems, Challenges, and Contradictions

Past successes in food production have re-
sulted in significant increases in per capita
food availability. Global food supplies per per-
son are greater today than ever before. In
fact, current global food supplies are suffi-
cient to meet calorie requirements of all peo-
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ple, if the food were distributed according to
needs. Furthermore, recent rates of increase
in the production of cereals have exceeded
the increase in economic demand resulting in
world prices for maize and wheat that are at
an all time low. Per capita food supplies are
projected to increase further over the next
twenty years (Rosegrant et al., 2001a, 2001b).
Thus, the world food problem now and in the
foreseeable future is not one of global short-
age. Instead, the world is currently faced with
two main food-related challenges: widespread
hunger and malnutrition and associated re-
duced but still significant population growth,
and mismanagement of natural resources in
food production.

While rapidly increasing yields per unit of
land in large parts of East and Southeast
Asia, United States, and parts of Europe, re-
duced the expansion of agriculture into new
lands and thus had positive effects on biodi-
versity, wildlife, soils, and forests; it also in-
troduced large quantities of chemical pesti-
cides and caused water and soil degradation. In
many other areas, stagnating yields combined
with rapid population growth forced farmers
into new lands poorly suited for agriculture,
causing deforestation and land degradation.
The challenge confronting us is to continue
the expansion of food production to meet fu-
ture demand without negative effects on the
environment.

The other major food-related challenge is
to assure that everyone has access to sufficient
food to live a healthy and productive life.
Elimination of food insecurity, hunger, and
malnutrition in a manner consistent with
an ecologically sustainable management of
natural resources is of critical importance. At
this time, the key question confronting us is
not whether natural resources are sufficient to
feed future generations, but whether appropri-
ate policies and technologies are introduced.
Continued degradation of natural resources
and failure to continue the downward trend in
population growth may bring us to a situation
where the world’s productive capacity will not
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be sufficient to meet the demand for food, but
we are not there yet.

The failure of a large share of the world pop-
ulation to meet food needs is a reflection of
widespread poverty, which in turn is associated
with a very skewed and deteriorating relative
income distribution. Thus, the Gini coefficient
for the world, as a whole, increased from 0.63
to 0.66 from 1988 to 1993 and the richest 1%
of the world population now earns as much as
57% of the rest (UNDP, 2001). About 1.2 bil-
lion people (about 20% of the world’s popula-
tion) earn less than a $1 a day and 800 million
are food insecure. Poor countries are falling
further behind as illustrated by per capita in-
comes in sub-Saharan Africa equal to 1/14 of
per capita incomes in the OECD—down from
1/6 in 1975 (UNDP, 2002).

About 165 million preschool children, cor-
responding to about one-third of all preschool
children in developing countries, are malnour-
ished and therefore unable to grow to their
full potential. This is roughly the same num-
ber of preschool children who were malnour-
ished twenty years ago. Five to ten million of
them die every year from hunger and nutrition-
related illnesses. Micronutrient deficiencies,
including iron, vitamin A, and zinc deficiencies,
are widespread and very serious public health
problems affecting large numbers of women
and children in developing countries.

Although some progress has been made dur-
ing the last twenty years, the future is not
bright. Even though the average fertility (num-
ber of children per women) has decreased
from 5.4 during the early 1970s to about 3.0
today, more than 70 million people will be
added to the world population annually dur-
ing the next 10–15 years (UNDP, 2002). At
the World Food Summit in 1996, high-level
policy makers from more than 180 countries
agreed to the goal of reducing the number
of food-insecure people by half to 400 mil-
lion between 1990 and 2015. At the follow-
up World Food Summit this year, high-level
policy makers from the same countries reaf-
firmed the goal. Unfortunately, action does not
seem to follow rhetoric. Recent developments
indicate that the goal will not be achieved.
During the 1990s, less than one-third of the
countries managed to reduce the number of
food-insecure people while one-half of the
countries experienced an increase. Further-
more, rapid improvements in China overshad-
owed failures elsewhere. Excluding China, all
other developing countries as a group expe-
rienced an increase rather than a decrease in

the number of food-insecure people during the
1990s. Thus, leaving China out of the equation,
a continuation of the trends of the 1990s will
result in an increase in the number of food-
insecure people rather than a decrease by year
2015.

Food insecurity, hunger, and malnutrition
are also found in high-income countries as il-
lustrated by estimates showing that more than
10% of all U.S. households and 37% of U.S.
households below the poverty line suffer from
food insecurity (Nord and Andrews).

At the other end of the nutrition spectrum,
we find a rapidly increasing incidence of obe-
sity. In the United States, the proportion of
the population that is obese doubled during
the last twenty years to the current 27%. Cur-
rently, 61% of the U.S. population is either
overweight or obese, with obesity accounting
for 300,000 deaths annually—putting it in the
same league as tobacco (U.S. Department of
Health and Human Services). Twice as many
children and three times as many adolescents
are overweight now as in 1980 (US-CDC).
The prevalence of obesity also doubled in the
United Kingdom during the last twenty years
to the current 16%. About one-half of the
British and German population is either over-
weight or obese and one in five OECD citizens
is obese (WHO).

Many developing countries also show dra-
matic increases in overweight and obesity.
Every year during the 1990s, an additional
1% of the population in China and 2.5% of
Mexican women became obese. The preva-
lence of overweight and obesity in China is
projected to increase from 14% to 33% for
males and from 21% to 36% for females by
2020. Except for the poorest developing coun-
tries where obesity is primarily found among
the nonpoor, the prevalence of obesity tends
to be higher among the poor than among the
nonpoor. Undernutrition and obesity are often
found in the same families.

Obesity and the resulting heart diseases,
stroke, diabetes, and cancer are becoming se-
rious public health problems that are a signifi-
cant drain on scarce health care resources, not
only in the United States and other industri-
alized countries, but also in China, India, and
a number of other developing countries. The
primary causes of this impending epidemic are
dietary changes toward more refined sugar and
fat and reduced physical activity.

Surplus food production and widespread
hunger coexist not only at the global level but
in a number of countries, most notably India
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where food insecurity and child malnutrition is
widespread in the face of cereal stocks of more
than 90 million tons.

Large trade-distorting quantity-related agri-
cultural subsidies primarily in the OECD
countries further complicate the world food
situation. Expanded output in response to
quantity-related subsidies in the OECD coun-
tries further depress food prices on the inter-
national market to the detriment of the many
millions of rural poor, whose sole or principal
source of income is farming. Seventy-five per-
cent of the world’s poor people live in devel-
oping countries’ rural areas and most of them
depend directly or indirectly on agriculture.
Depressed international prices, along with var-
ious kinds of dumping and food aid as well as
tariffs and nontariff barriers put in place by
industrialized countries, make competition vir-
tually impossible for the small farmers. As sub-
sidies are capitalized into land value and ex-
panded output further depresses prices, calls
for additional subsidies are made as illustrated
by the recent U.S. Farm Bill.

While a great deal of lip service is be-
ing paid to trade liberalization for agricul-
tural commodities, action by OECD countries
is not following the rhetoric. Even the EU
decision to open its markets for “everything
but arms” from the least-developing coun-
tries includes a number of exceptions for agri-
cultural commodities for which developing-
country farmers could effectively compete
in a truly open European market. Similarly,
the U.S. Africa Growth and Opportunity
Act provides free market access for selected
commodities and products from thirty-nine
least-developed African countries. Unfortu-
nately, most of the products these countries
could competitively export, including virtu-
ally all agricultural commodities, are excluded
to protect U.S. agricultural and other in-
terests, and a variety of conditions are at-
tached to those products not directly excluded
(Oxfam).

Thus, as illustrated above, the world food
situation is complex and heavily influenced by
narrow political interest. Action does not fol-
low rhetoric and apparent contradictions are
common. There is a widespread lack of politi-
cal will among governments in developing and
industrialized countries alike to take the nec-
essary action to achieve the World Food Sum-
mit goals and to pursue food and agricultural
policies that make sense from either a global
welfare or a social justice perspective or, ide-
ally, both.

Driving Forces and Related Policies

The design and implementation of food and
agricultural policies for the future should pay
particular attention to key emerging issues or
driving forces. I have identified ten such driv-
ing forces that I believe we must understand
in order to design and implement appropriate
food and agricultural policies for the future.
They are:

1. increasing globalization;
2. sweeping technological change;
3. degradation of natural resources and in-

creasing water scarcity;
4. climate change;
5. rapidly changing structure in farming and

agricultural marketing;
6. rapidly changing consumer behavior;
7. emerging and reemerging health crises;
8. rapid urbanization;
9. accelerated national and international in-

stability and conflict; and
10. changing roles and responsibilities of key

actors.

In the following, each of these ten driving
forces will be briefly discussed along with the
associated food and agricultural policy I be-
lieve will be needed to achieve sustainable
economic growth, improve equity, and reduce
hunger and malnutrition.

Increasing Globalization

Current trends toward increasing globaliza-
tion, including international trade liberaliza-
tion, more integrated international capital
markets, and a freer flow of labor, information,
and technology are likely to continue. Global-
ization has benefited hundreds of millions of
people but many others have been made worse
off (Stiglitz). Effective food and agricultural
policy and institutions are needed to comple-
ment and guide globalization to achieve sus-
tainable economic growth, improved equity,
and reduced poverty and hunger.

While the World Trade Organization was
created to facilitate rules-based trade and an
orderly transition toward more trade liberal-
ization, it appears that the negotiations that
take place are better characterized as nego-
tiations to maintain as much trade distortion
for oneself as possible while putting pressure
on the rest of the world to liberalize. The
much-heralded “success” of the Doha meeting
illustrates the point: The United States and the
other OECD countries merely agreed to future
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discussions of the trade-distorting agricultural
policies. There is an urgent need to move away
from negotiated trade distortions toward free
and fair trade with an adjustment period for
low-income countries to permit them to deal
with temporary competitive disadvantages due
to poor domestic infrastructure, lack of tech-
nology, and related policies further discussed
below. The content of the green, blue, and
amber boxes within the WTO regime should
be reviewed for the purpose of eliminating
quantity- and area-related trade-distorting
subsidies while creating a development box
needed to protect low-income developing
countries during a transition period.

Globalization is progressing considerably
faster than institutional innovation in the in-
ternational arena. This is resulting in increas-
ingly worrisome accountability problems with
respect to the public and private sectors as well
as nongovernmental organizations. The direc-
tion and content of globalization should not be
left solely to the market. Guidance and regula-
tions are needed to help assure that globaliza-
tion achieves societal goals. Increasingly, one
country’s decisions affect other nations and
their populations. Yet, without a democrati-
cally representative set of international institu-
tions, national decision makers cannot be held
accountable by those affected in other coun-
tries. International institutions are needed to
deal with international externalities such as
spillovers in health, environment, trade, secu-
rity, labor, capital, and technology, and mar-
ket developments that conflict with society’s
interests.

Multinational nongovernmental organiza-
tions and corporations must be held account-
able to the people affected. Trade-distorting
national and regional policies, including those
already mentioned, affect people outside the
accountability domain of national or regional
policy makers. For example, high import tar-
iffs for sugar in the European Union and the
United States for the purpose of protecting
sugar producers in those countries have very
significant negative effects on potential or ac-
tual sugar producers and workers in other
countries. Yet, those making decisions about
these tariffs cannot be held accountable to peo-
ple affected outside the European Union and
the United States. It is difficult to imagine a
viable global food system that does not assure
international accountability of national and lo-
cal decisions.

While many existing international institu-
tions are inappropriate for a globalized world

in general and a globalized food system in par-
ticular, the recently created World Trade Or-
ganization attempts institutional innovation by
consensus decision making. However, even in
this case, low-income countries are poorly rep-
resented because of lack of capacity both in
terms of access to knowledge and in the num-
ber of qualified individuals who can be spared
by the countries to participate in negotiations.
Thus, consensus may be reached without the
full input and understanding of the conse-
quences for low-income countries and their
poor people.

One reflection of the lack of international
accountability in an increasingly globalized
world is the recent street demonstrations, vio-
lence, and alternative conferences held by non-
governmental organizations. It behooves all of
us to take these demonstrations, protests, and
violence seriously because they are, at least
in part, an outcome of a long-standing ac-
countability problem which, if left unresolved,
will either bring globalization to a halt or will
forego the opportunities embodied in an ap-
propriate globalization process.

At the national level, it is of critical impor-
tance that the industrialized countries phase
out trade-distorting agricultural policies in-
cluding those providing subsidies based on
quantity produced or acreage used. Industri-
alized countries have repeatedly committed
themselves to open their markets for exports
from the world’s poorest countries (Oxfam).
However, initiatives such as EU’s 2001 “Every-
thing but Arms” and the U.S. Africa Growth
and Opportunity Act, which pretend to give
the least-developed countries free access to
EU and U.S. markets in fact exclude many
agricultural and other commodities that these
countries wish to export and impose extensive
self-serving conditions.

In addition to high tariffs, high-income coun-
tries impose a variety of nontariff barriers, in-
cluding food safety and sanitary levels that
few developing countries can meet. The new
standards for aflatoxin content currently be-
ing considered by the EU is a case in point.
These standards, which are estimated to have
no significant health benefits over existing in-
ternational standards, would, if implemented,
result in a loss of $620 million in export earn-
ings for Africa (Otsuki, Wilson, and Sewadeh).
Tariffs and nontariff barriers for commodities
and products from developing countries such
as foods and textiles should be gradually elim-
inated along with subsidized exports and non-
emergency-related food aid. It is particularly
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critical that tariff escalation related to the de-
gree of processing of agricultural commodities
be phased out as soon as possible. Tariff esca-
lations are in stark contrast to efforts by devel-
opment assistance agencies as well as national
governments of developing countries to pro-
mote employment-generating value-adding
processing of agricultural commodities as a
tool for development and poverty reduction.

Stiglitz states the problem in a rather
straightforward manner: “The Western coun-
tries have pushed poor countries to eliminate
trade barriers, but kept up their own barriers,
preventing developing countries from export-
ing their agricultural products and so depriving
them of desperately needed export incomes”
(p. 6). He continues: “It not only hurt the devel-
oping countries; it also cost Americans, both as
consumers, in the higher prices they paid, and
as taxpayers, to finance the huge subsidies.”

In the case of developing countries, invest-
ments in public goods and institutions to pro-
mote effective and efficient private markets,
rural infrastructure, credit and savings institu-
tions, primary education, primary health care,
and publicly funded agricultural research to
generate knowledge and technology for the
smallholder farming community are essential
to facilitate economic growth and poverty alle-
viation and to reap the benefits from trade lib-
eralization and other aspects of globalization.
Policies and institutions are needed to facilitate
access by women to land and purchased inputs
(IFPRI). The de facto importance of women
in agriculture should be recognized by elimi-
nating discriminatory policies and practices in
land tenure and access to credit, inputs, tech-
nology, extension, and education.

Large spatial and year-to-year price dif-
ferences illustrate the critical importance of
improving markets and infrastructure. Maize
prices in surplus areas of Ethiopia are fre-
quently only half of the prices in deficit areas.
Maize prices in Ethiopia almost tripled from
1997–98 to 1998–99 only to fall in 2000–2001
to one-fifth of the 1999–2000 prices (Amha). In
Malawi, maize prices increased by about 400%
between April 2001 and April 2002. Price fluc-
tuations of those magnitudes are extremely
harmful to the poor and show that the exist-
ing infrastructure is inappropriate to allow the
rural poor to benefit from globalization.

Underinvestment by developing-country
governments in agricultural research is an-
other serious bottleneck to productivity
increases and competitiveness. Developing
countries invest 0.6% of the value of agricul-

tural output on research compared to 2.6% in
industrialized countries if only public funding
is considered (Pardey and Beintema). If pri-
vate research funding is added, the difference
becomes much larger.

In a recent review of studies of how small-
holder farmers may be affected by globaliza-
tion, Narayanan and Gulati conclude that pol-
icy interventions to enhance the benefits to
these farmers should consist of “enabling poli-
cies” aimed at removing the constraints and
“coping policies” to minimize or avoid ad-
verse effects. Enabling policies should focus
on greater vertical coordination between farm-
ers and processors-traders-exporters, removal
of credit constraints, reduction of transaction
costs, building of social capital, public invest-
ment in rural infrastructure, and institutional
innovation. Coping policies should provide so-
cial safety nets, risk management instruments,
facilitate competition, promote exit options by
enhancing rural nonfarm income generating
opportunities, and investment in research and
technology for small farmers.

Sweeping Technological Change

Rapid scientific and technological develop-
ments in molecular biology, information,
communication, and energy are placing new
demands on government policy to guide the
design and utilization of these new scientific
and technological opportunities for the benefit
of farmers, consumers, and natural resources,
while managing new risks and uncertainties.
The impact of the new technology on both poor
and nonpoor people and their food security
will to a very large extent depend on accom-
panying policies. The choice, design, and im-
plementation of appropriate policies to guide
technology development and use of the bene-
fit of the poor are critical (Pinstrup-Andersen
and Schiøler; Pinstrup-Andersen, 2001c).
Currently, action by governments, the for-
profit private sector and civil society tends to
be excessively influenced by ideology and un-
substantiated claims about risks and opportu-
nities. Lack of appropriate facilitating and reg-
ulatory policies and related low levels of public
investment in public goods creating research is
a major reason why potential benefits from the
new technology are not reaching low-income
people in developing countries. An exception
is the recent rapid expansion of the use of Bt
cotton by small farmers in China, India, and
South Africa and the use of genetically modi-
fied soybeans in Argentina.
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The area planted with Bt cotton in China in-
creased from about 2000 hectares in 1997 to
700,000 hectares three years later. This corre-
sponds to 20% of China’s cotton area (Huang
et al.). Farmers using Bt-cotton seed reduced
pesticide application by 80% and total produc-
tion costs by 28%. Health problems associated
with the use of pesticides dropped dramatically
(Huang et al.).

Much of the technology needed by small-
holders is of the public goods nature and un-
likely to be produced by the private sector.
Furthermore, where the private sector could
establish exclusive rights to technology needed
by small farmers, lack of access to credit and
own capital amongst small farmers frequently
make it impossible for them to express their
needs for such technology in effective eco-
nomic demand. Thus, the private sector will
be unable to capture enough returns to cover
the research investments unless technology de-
veloped for farmers in the United States and
Europe can be directly transferred as, for ex-
ample, Bt cotton. For these reasons, there is an
urgent need for substantial increases in pub-
lic funding of agriculture research for small-
holder farming in developing countries. Re-
search aimed at biofortification, for example,
improving the nutritional value of staple foods,
offers a particularly exciting opportunity for
reducing micronutrient deficiencies.

Policies and new institutions are urgently
needed on intellectual property rights ques-
tions, biosafety and food safety regulations,
facilitation of markets for improved seed, so-
lar panels, cell phones, and other informa-
tion and communications technology and a
variety of facilitation and regulatory policy is-
sues. Policies and investments to strengthen
national agriculture research systems with a
clear problem-solving focus and using all ap-
propriate scientific methods including agroe-
cological approaches and genetic engineering
is urgently needed. One of the challenging pol-
icy questions is how food security for the poor
can benefit in an environment where property
rights are moving toward more exclusive pat-
terns for biological technology and how the
TRIPS obligations can be met by individual de-
veloping countries without taking away farm-
ers’ rights to replant their seed.

But the need for better policies on intellec-
tual property rights is not limited to develop-
ing countries. More debate and possibly new
regulations are needed on intellectual prop-
erty rights regimes for research that is partially
or fully supported with public funds. In both

the United States and Europe many publicly
funded research institutions including some
universities are increasingly behaving like pri-
vate corporations when it comes to protecting
the knowledge and technology produced. Tak-
ing out exclusive property rights is becoming
more common as a source of income for these
public institutions. Two important policy issues
arise from this behavior. First, will such be-
havior alter research priorities in universities
and other public institutions away from basic
research toward more applied research from
which the institutions are more likely to be able
to derive patentable and income-generating
technology and knowledge and secondly, is it
in society’s best interest that publicly funded
research is not producing knowledge and tech-
nology freely available to society?

Degradation of Natural Resources
and Increasing Water Scarcity

Recent successes in expanding agricultural
production in both industrialized and devel-
oping countries have been accomplished in
part at the expense of the environment. Fail-
ure to achieve yield increases on land that
is well suited for agricultural cultivation has
pushed farmers into areas less suited for agri-
culture, causing deforestation, land degrada-
tion and unsustainable exploitation of surface
and ground water. On the other hand, efforts
to expand yields have frequently been based
on excessive and inappropriate use of fertil-
izers and pesticides, which in turn damaged
the environment. The challenge to policy mak-
ers is to put in place institutions and incen-
tives that will guide farmers toward produc-
tivity increases that will be compatible with
sustainable management of natural resources.
Keeping in mind that management of natu-
ral resources may be sustainable when natu-
ral resources are replaced with technology and
other human made capital, there is no reason
to believe that the world cannot continue to
increase food production to meet future de-
mands without reducing the productive capac-
ity for the future. Thus, the challenge to policy
makers is not to maintain natural resources in
their current state at all cost but to gradually
increase the productive capacity of the com-
bined set of resources taking into account so-
ciety’s desires for all eco-services including but
not limited to agricultural output.

Keeping these substitution possibilities in
mind, each of the natural resources, soils,
forests, water, marine fisheries, and energy are
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briefly discussed below followed by a brief dis-
cussion of policies needed to assure appropri-
ate use of fertilizers and pesticides.

Soils

Concerns are growing about the extent and
rate of soil degradation in the world and its ef-
fects on agricultural productivity and preser-
vation of natural resources, including biodi-
versity. In the past half century, about two
billion of the 8.7 billion hectares of agricul-
tural land, permanent pastures, and forests
and woodlands have been degraded. Most of
the degraded land could be restored but with
rather high costs. It is estimated that about
5–10 million hectares annually become unus-
able and impossible to restore. Overgrazing,
deforestation, and inappropriate agricultural
practices account for most of the degradation.
These problems often result from inadequate
property rights, poverty, population pressure,
inappropriate government policies, and lack
of access to markets, credit, and technolo-
gies appropriate for sustainable agricultural
development.

Losses in soil fertility are a particularly se-
rious problem in large parts of Africa where
more plant nutrients are removed from the
soil than put back. African farmers have ac-
cess to insufficient amounts of organic mate-
rials and fertilizer prices are excessively high
particularly in landlocked countries with poor
infrastructure. Rates of fertilizer application
are extremely low at around 12 kilograms per
hectare. Investments in rural infrastructure
and institutional innovation to make private
markets work are of paramount importance.

Forests

During the last twenty years, about 0.8% of
the world’s tropical forests were converted to
other uses annually. Poor farmers clearing land
for agriculture to meet food needs accounted
for roughly two-thirds of the world’s deforesta-
tion during that period. It is projected that
this rate of conversion of forested area will
continue during the next twenty years unless
smallholder farmers get access to productivity
increasing means such as improved technol-
ogy, fertilizers, and pesticides. Rapid popula-
tion growth in many rural areas of developing
countries further contributes to the pressure
on forested area. Productivity increasing poli-
cies in agriculture are urgently needed to slow
deforestation.

Marine Fisheries

The world’s fisheries are in crises. More than
a quarter of the 200 main marine fisheries
worldwide are over exploited, depleted, or re-
covering, while another two-fifth are fully ex-
ploited. Fisheries are collapsing in many parts
of the world and international disputes over
fish stocks are increasing. Recognizing that
natural fisheries are generally open access ar-
eas, the international community must develop
and enforce a global program of coordination
and restraint to prevent exploitation of these
areas beyond sustainable limits. International
codes and regulations enforced in some cases
by electronic and satellite monitoring are be-
ing put in place but the effect so far has been
disappointing. At the same time aquaculture
is the fastest growing segment of the food-
producing sector with an annual growth rate
of about 10%. Potential negative environmen-
tal effects must be monitored and appropriate
policy put in place.

Water

Enough freshwater is available worldwide to
meet needs for the foreseeable future if the
water were evenly distributed. But water is
poorly distributed across countries, across re-
gions within countries, and across seasons.
Competition for water is becoming more acute,
increasing the potential for conflicts between
sectors and water wars between countries.

Investment in irrigation projects has de-
creased even though increased production
from irrigated lands is likely to be decisive in
meeting future food needs. Efficiency of water
use in agriculture, industry, and urban areas
is generally low. Degradation of land and wa-
ter resources through water logging, salination,
and ground water mining are mounting while
excessive use of water in some locations causes
lack of access to water elsewhere (Rosegrant,
Cai, and Cline). In many locations, water is still
treated as a free good with little or no clearly
defined property and user rights.

Policy reforms are needed to provide secure
water rights vested in individuals or groups
of water users that increase incentives for in-
vestment, improve water use efficiency, reduce
the degradation of the environment, and en-
courage flexibility in resource allocation. In
some countries and regions, these rights should
be tradable, providing further reason to con-
serve water. Irrigation infrastructure and man-
agement should be turned over to water user
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associations where well-defined water rights
provide incentives for user groups to econo-
mize on water use. Governments should re-
form distorted price incentives and reduce or
remove subsidies on water to prevent overuse
or misuse. In estimating the true value of water,
one must include such issues as the time spent
transporting it and the health benefits that ac-
crue from access to clean water (Meinzen-Dick
and Rosegrant).

The precise nature of water policy reform
will vary from country to country, depend-
ing on underlying economic conditions and in-
stitutional capabilities, relative water scarcity,
and level of agricultural intensification. Water
policy reforms must transcend national bound-
aries. In many regions, long-term solutions will
require cooperation between countries that
share scarce water resources.

Energy

Although energy use by agriculture has grown
significantly in recent decades, it accounts for
less than 5% of the global commercial energy.
Chemical fertilizers account for a large share
of the energy used in agriculture. Increasing
agricultural production and agro-processing
will call for substantial increase in the use of
commercial energy in developing countries al-
though agriculture will remain a minor energy
user. While policies should focus on efficient
use of energy in agriculture, efforts to reduce
commercial energy consumption should prob-
ably not focus on agriculture in view of its very
small share of total energy consumption.

Pesticides and Fertilizers

Pre- and post-harvest losses in crop produc-
tion due to pests are very large. However, past
practices of pesticide use should be replaced by
a more enlightened approach combining inte-
grated pest management including biological
pest control with the use of the best scientific
approaches to build pest resistance into crops.
Overuse or misuse of pesticides compromise
human health, contaminate soils and water,
and damage ecosystems. However, it is of crit-
ical importance that legislation against chemi-
cal pesticides be coordinated with the develop-
ment of alternative crop protection measures
including those mentioned above. Efforts to
reduce the use of pesticides without having al-
ternative pest control measures available are
likely to cause unacceptable production losses.

With respect to chemical fertilizers, incen-
tives should be developed for farmers to in-

crease use-efficiency through precision farm-
ing and other appropriate application methods
while at the same time avoiding the use of ex-
cessive quantities. In much of the developing
world, the problem is insufficient rather than
excessive use of chemical fertilizers and poli-
cies are needed to help reduce the fertilizer
prices faced by farmers while at the same time
assuring timely access to the fertilizers needed.

A Focus on Less-Favored Areas

A large share of the world’s poor and food-
insecure people live in rural areas of devel-
oping countries, which has significant agri-
cultural potential but limited and unreliable
rainfall and fragile soils. In the fight for sur-
vival, they often engage in unsustainable use
of natural resources and the land in these ar-
eas is increasingly degraded and deforested.
Public and private sector investments are
needed in infrastructure, market development,
natural resource conservation, agricultural re-
search, reproductive health services and fam-
ily planning, primary education, and primary
health care.

Recent IFPRI studies in India and China
show that many investments in less-favored
areas now give comparable or higher eco-
nomic returns than investments in irrigated
and high-potential rainfed areas, and they have
a greater impact on poverty. Targeted invest-
ments in roads, agricultural research, and ed-
ucation in many such areas offers particularly
good prospects for increasing productivity and
reducing poverty (Fan, Zhang, and Zhang,
2000, 2002; Fan, Hazell, and Hague).

Much of the current debate about agricul-
ture and the environment is based on the im-
plicit or explicit premise that productivity in-
creases in agriculture must necessarily harm
the environment. This is a false premise. In fact,
when productivity fails to increase, the result-
ing poverty and struggle for survival are much
more likely to result in negative environmen-
tal effects. Improved production methods and
appropriate use of inputs and technology can
boost productivity in ways that benefit the en-
vironment whether in developing or industrial-
ized countries. The challenge is to help farmers
design and implement such win-win solutions.

Climate Change

Agriculture may contribute to or reduce the
concentration of carbon dioxide in the air.
Thus, while agriculture is seen by many as part
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of the global warming problem, it can also be
part of the solution. More research is needed
on the relative contributions made by agricul-
ture and other sources and sinks. Clearly, this
is one of many areas where food and agri-
cultural policy must be designed and imple-
mented within a broader policy framework,
which takes into account opportunities out-
side the agricultural sector. In the absence of
such a broader framework, efforts to focus
agricultural policies on the mitigation of the
consequences of climatic change may be mis-
placed. Increasing climatic fluctuations such as
drought and floods, which appear to be as-
sociated with global warming, are introduc-
ing new risks and uncertainties in the food
and agriculture area. New and innovative ap-
proaches to risk management including new
instruments for financial risk control should
be further developed to assist in managing the
consequences of climate-induced risks and un-
certainties for food security and agriculture.
Better climatic forecasting and the availability
of data from geographic information systems
may facilitate improved risk management and
results from recent work on coping strategies
including social and food security safety nets
add to the arsenal of approaches for manag-
ing risks and consequences for food security
and agriculture. This general area is ripe for
new innovative thinking in food and agricul-
ture policy analysis.

Rapidly Changing Structure in Farming
and Agricultural Marketing

A number of demographic factors such as the
aging of the farm population, the feminization
of agriculture, the labor shortages and deplet-
ing asset bases resulting from the HIV/AIDS
crises and the changing capital/labor cost ra-
tio are likely to cause rapid changes in the
structure of farming in many developing coun-
tries over the next few years. In order to guide
these structural changes toward achieving so-
ciety’s goals, new and innovative approaches
to agricultural policy and rural institutions
are needed. Small-scale family farms, which
traditionally have been considered the back-
bone of much of developing-country agricul-
ture, are under threat as labor scarcity caused
by out-migration and disease becomes more
pronounced, while globalization and domes-
tic investment in infrastructure improve mar-
kets, change relative prices, and make capi-
tal available for larger production units. While
microfinance schemes have successfully made

credit and savings institutions available to
the poorest segments of the rural population,
small farmers with significant marketable sur-
pluses often do not have access to such in-
stitutions. The future of small-scale farming
is increasingly uncertain in many developing
countries. The importance of off-farm rural in-
comes has increased dramatically in the United
States (Mishra et al.) and many developing
countries.

In the United States, addition analysis is
needed to further enlighten the debate on
whether a continuation of recent trends in mar-
ket concentration and larger production and
processing units is in the public interest. Eco-
nomic analysis is needed to help throw more
light on whether these rapid concentrations in
production and marketing are caused by true
size economies or by implicit or explicit sub-
sidies and failure to endogenize environmen-
tal costs into the private costs of production
and marketing. These analyses need to take
into account the increasing concerns about
animal welfare and the desire for identity
preservation, food safety, and locally produced
foods.

Rapid Changes in Consumer Behavior

While population growth, increasing urban-
ization, and changes in prices and household
incomes continue to be the principle driving
forces behind changes in food demand in de-
veloping countries, other factors are taking
on increasing importance among the nonpoor
in both developing and industrialized coun-
tries. The most important of these are increas-
ing concerns about food safety and the re-
lated increases in the demand for organically
produced food, identity preservation, natural
foods, and the increasing desire to consume lo-
cally produced food. European and to a lesser
extent American consumers are complement-
ing their market power with the exercise of
power over the regulatory and other policy
processes. Nowhere is this more obvious than
in the case of the European consumer reac-
tion to genetically modified food. Widespread
demands for labeling both with regard to nu-
tritional content and increasingly with respect
to production and distribution processes are
other illustrations of the increasing consumer
power over regulatory and other policy pro-
cesses. These changes in consumer behavior
raise a number of policy issues and require-
ments for improved knowledge to be gener-
ated by policy research.
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Within the context of increasing globaliza-
tion, one of the policy questions deserving ad-
ditional analysis relates to food safety con-
cerns as a function of income level. While food
safety problems are much more severe among
the poor in developing countries, one of the
ironies of the recent developments is that high-
income people in industrialized countries ex-
press much more concern about food safety
than the poor in developing countries. High-
income people express desires for very high
and increasing food safety standards and they
are willing to pay for it. Poor people, on the
other hand, are frequently facing a trade-off
between food safety and food security in the
sense that higher levels of food safety are likely
to be translated into higher prices and there-
fore lower real purchasing power among the
poor who frequently spend 50–80% of their
income on food. When these trade-offs occur
at a level above the most basic requirements
for food safety, one of the globalization-related
policy questions is whether different standards
are compatible with globalization and if not,
who sets the standard. A related policy ques-
tion is whether very high levels of food safety
standards in industrialized countries are in fact
being used as nontariff barriers toward devel-
oping countries who wish to export but who
cannot meet the high standards. Another inter-
esting policy question, which deserves analysis,
is whether identity preservation and the de-
sire for locally produced food will conflict with
trade liberalization and thus at least implicitly
discriminate against food-exporting develop-
ing countries.

In addition to food safety concerns, the rapid
increase in the demand for organically pro-
duced food is driven by a consumer perception
that organically produced food is healthier or
more nutritious and that organic agriculture is
sustainable whereas other agriculture is not.
While lower levels of pesticide residues, syn-
thetic hormones, and antibiotics may make or-
ganic food healthier, there is no evidence of
positive nutrition effects. Identifying organic
agriculture as the only production system that
uses natural resources sustainably is mislead-
ing and can lead to policy decisions with ad-
verse effects on agriculture, the environment,
and consumers. More policy research is ur-
gently needed to inform the debate and de-
cision making on the extent to which nonor-
ganic agriculture is sustainable and whether
subsidies to promote organic agriculture can,
in fact, be justified on environmental or health
grounds.

Another aspect of the change in consumer
behavior relates to the impact of globaliza-
tion, particularly trade liberalization on rela-
tive consumer prices and promotion of spe-
cific kinds of foods. As developing countries
open their markets for imported food, there
is a tendency for highly processed food with
high sugar and fat content to be more readily
available at lower prices. With the support of
strong advertisement and other promotional
campaigns, these changes are likely to result
in a reduction in the consumption of staple
foods with high fiber content leading to in-
creasing risks of obesity and chronic diseases.
Where these developments are likely to occur,
policies are needed to counter negative health
effects.

Emerging and Reemerging
Health and Nutrition Crises

The tragic pandemic of HIV/AIDS, the per-
sisting threats from malaria, the reemergence
of tuberculosis, the widespread prevalence of
micronutrient deficiencies, and the epidemic
expansion of overweight and obesity causing
a variety of chronic diseases compromise food
and nutrition security in both developed and
developing countries (Flores and Gillespie).
In addition to the welfare effects on those
affected, the global health crisis contributes
to rising health care costs, labor shortages,
and declining asset bases. Labor scarcity and
low productivity among people affected by
HIV/AIDS along with the disintegration of
both rural and urban households call for
very different food and agricultural policies
and agricultural research priorities with focus
on labor-saving rather than labor-using tech-
nologies and food safety nets for displaced
individuals as well as affected households
(Piot and Pinstrup-Andersen; Gillespie and
Haddad, 2002).

Innovative policy research and interven-
tions are urgently needed to slow down and
reverse the strong trend of increasing over-
weight and obesity. Such interventions should
focus on changing consumer behavior through
the dissemination of information, price in-
centives, and peer pressures similar to those
used to reduce smoking. Reducing sugar, salt,
and fat contents in school lunch programs
would be a good place to start. Research
to alter the composition and tastes of food
along with regulation of corporate behavior
on advertising and promotion should also be
pursued.
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Rapid Urbanization

During the next twenty years, the urban pop-
ulation of developing countries will double
while the rural population will increase by only
4%. In 1975, about a quarter of the popula-
tion of the developing countries resided in ur-
ban areas; by 2015, it will have increased to
one-half (UNDP, 2002). This rapid urbaniza-
tion will present new challenges to providing
employment, education, health care, and food
in urban areas. Increasing attention must be
paid to the growing poverty and food insecu-
rity in urban areas. The best data available in-
dicate that urban poverty and undernutrition
are increasing at a faster rate than in rural areas
(Ruel, Haddad, and Garrett). Policies and
programs are needed to reduce the cost of
food to urban consumers and create income-
generating opportunities for them, provide
low-cost, efficient safety nets and stimulate
the generation of social capital, provide ac-
ceptable and affordable childcare substitutes,
ensure the safety of prepared and processed
foods sold in the streets, improve primary
health care, water, and sanitation services, and
enforce property rights for low-income urban
people (Ruel, Haddad, and Garrett).

Government intervention may also be
needed to counter dietary changes toward ex-
cessive sugar, oils, and fats resulting from more
severe time constraints, greater exposure to
advertising, and easier access to fast-food and
processed foods (Garrett).

Accelerated National and International
Instability and Conflict

Armed conflicts continue to cause severe hu-
man misery in a large number of developing
countries. About half of the African countries
are currently experiencing some form of insta-
bility or armed conflict. While humanitarian
assistance may be effective in providing food
and shelter for the many millions of refugees
and displaced persons, policy action is needed
to deal with the underlying causes and the re-
sulting impact on the people in war-torn and
neighboring areas. Recent research shows a
clear causal link between poverty, hunger, and
natural resource degradation on the one hand
and the probability of armed conflict and in-
stability on the other (Messer, Cohen, and
Marchione; Homer-Dixon; Esty et al.). While
these studies have been undertaken at the na-
tional level, it is reasonable to hypothesize that
continued extreme inequalities and poverty

among nations along with further information
globalization will lead to similar relationships
at the international level. Widespread hunger,
hopelessness, and lack of social justice gener-
ate anger and provide a perceived justification
for international instability and terrorism in-
stigated and supported by nonpoor individu-
als and groups. Research is urgently needed to
test the above hypothesis and to provide guid-
ance for future national and international pol-
icy action. Failure to recognize and deal with
these underlying causes of international insta-
bility will render much of the current invest-
ments in military solutions and intelligence in-
effective.

Changing Roles and Responsibilities
of Key Actors

The roles of the state, the market, private vol-
untary organizations, and the for-profit private
sector have changed markedly both interna-
tionally and in countries exposed to globaliza-
tion, structural adjustment, and related policy
and market reforms. However, lack of knowl-
edge about the proper role of each of these
agents in the new socioeconomic and polit-
ical environments within which many coun-
tries find themselves is a major bottleneck to
successful transformation. Failure to arrive at
proper roles and appropriate institutions is a
major reason why reforms have been disap-
pointing in many developing countries.

The role of the public sector appears to be
shrinking in many aspects of food security,
while civil society and the private sector have
taken on increasing importance. While such a
shift may be appropriate, recent research and
experience clearly show the importance of an
effective public sector in many areas related
to food security such as agricultural research
to develop appropriate technology for small
farmers, rural infrastructure, health care, edu-
cation, development and enforcement of a le-
gal system, and the creation of public goods in
general (Paarlberg). Market liberalization and
globalization require new institutions, rules
and regulations (Kherallah et al.). An effec-
tive government is needed to facilitate priva-
tization and guide the transformation of the
agricultural sector in a direction beneficial for
the poor.

The impact of governance (including demo-
cracy, adherence to human rights principles,
the rule of law, and empowerment of civil so-
ciety) on transaction costs and efficiency of
food systems and poor people’s access to food
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should take high priority and efforts should
be made to identify appropriate governance
structures. Current efforts in many developing
countries to decentralize public sector decision
making and resource allocation is hampered by
a lack of understanding of how best to imple-
ment local government action.

Market liberalization often assumes that the
private sector is capable and willing to take
over the roles traditionally managed by the
government. Where that assumption has been
taken too far, the elimination of inefficient
government agencies and institutions have not
been replaced by effective public goods cre-
ation and the private-sector performance has
been disappointing. Where market fundamen-
talism (see Stiglitz for definition) has directed
economic reforms, the results have been dis-
appointing. Strong and effective public sectors
are essential for successful privatization.

The Role of Agricultural Economists

In this paper, I have tried to identify the most
important food and agricultural policies that
I believe need to be pursued to deal with a
more globalized world. I have tried to include
not only policy needs for developing countries,
but also those needed for the United States and
Europe but with emphasis on what I know best,
namely the former.

The world food and agricultural situation
is complex and heavily influenced by policy
interventions driven largely by narrow po-
litical and economic interests. Contradictions
abound and neither the maximization of global
welfare nor social justice seems to play a
dominating role as drivers of food and agri-
cultural policies. While politics and narrow
political and economic interests are likely to
continue to be the main drivers, we as agricul-
tural economists have an important role to play
in generating relevant and timely knowledge
which can be used to inform decision mak-
ing processes. As we proceed to generating
more and better empirical evidence, we need
to strengthen our analytical capabilities partly
through formalized training of current and fu-
ture generations and partly by enhancing our
interaction with other disciplines in designing
multidisciplinary research approaches where
they are most appropriate in generating rele-
vant and timely knowledge.

We also need to do a much better job
combining quantitative and qualitative ap-
proaches. While general equilibrium models

and other highly quantitative modeling ap-
proaches can be extremely useful in un-
derstanding complex relationships, we must
complement such approaches with more qual-
itative assessments in order to make the em-
pirical outcome more relevant to real decision
making problems. We must improve our under-
standing of the political economy framework
within which new knowledge is to be used in
order to improve the design of our research
and enhance the likelihood that the empirical
knowledge will be useful to decision makers.
We must make a much greater effort than we
have done in the past bringing the knowledge
we generate to decision makers in a form they
can readily use and at a time when they want it.

While most or all of the above can be done
within a positive framework, we as agricultural
economists must also enter into the normative
area by trying to influence the debate and deci-
sions on the basis of the best available empiri-
cal knowledge using enhanced social justice as
one of the key goals. Those of us who spend
public funds must generate public goods that
can be used for the betterment of humankind,
whether that relates to poor and starving chil-
dren in developing countries, overweight and
obese individuals at high risk of chronic dis-
eases, American and European farmers near
bankruptcy, or future generations depending
on the resource base we will leave for them. We
must use our professional capabilities and per-
sonal values to make the world a better place,
particularly for those less privileged than us.

Throughout the paper, I have identified pol-
icy research needs. Rather than repeating these
here let me merely suggest that future re-
search by agricultural economists should pay
much more attention to the needed institu-
tional and policy changes to respond to in-
creasing globalization and the sweeping tech-
nological change that will occur during the next
ten years and beyond. Significant institutional
and structural changes will be needed both in
individual countries and internationally if we
are to exploit the opportunities associated with
globalization and technological change with-
out incurring excessive risks and further dete-
riorations in social justice. In particular, there
is an urgent need for institutional innovation
that will enhance international accountability
of action by national governments, the private
sector, and NGOs. We desperately need new
institutions that will effectively deal with exter-
nalities and spillovers resulting from globaliza-
tion. Globalization without responsible and ef-
fective global institutions will benefit only the
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few at the expense of the many. The result will
be further national and global instability and
eventually the demise of the globalization ef-
fort that has so much to offer.
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