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INTELLECTUAL PROPERTY RIGHTS AND AGRICULTURAL R&D

SHAPING GLOBALIZATION FOR POVERTY ALLEVIATION
AND FOOD SECURITY

BACKGROUND
Technological development has historically been a powerful
driver of globalization, especially over the past two centuries.
In agriculture, in particular, technical change underpinned the
industrial revolution, improvements in nutrition, and a surge in
world population. Interactions between population increases
and technical changes in agriculture and industry, mostly since
the nineteenth century, converged to expand trade and flows of
finance and labor. These have been the essence of globaliza-
tion. The integration of the world economy would have been
impossible without the technological developments in agricul-
ture that proved wrong predictions of the inevitability of world
famine. Technology further supported significant improve-
ments in world food production and food security. Although
substantial numbers of people are still food insecure, this is due
not to lack of overall production but is related to the location of
production, income levels, and access to food by countries,
households, and individuals living on the edge of subsistence.

Since the 1960s, growth in world food supplies outpaced
even the unprecedented increases in food demand caused by
jumps in incomes and the doubling and redoubling of popula-
tion. Moreover, additional production came from virtually the
same cropland base: 1.4 billion hectares of land was planted to
crops in 1961 compared with the 1.5 billion hectares that in
1998 yielded twice the amount of grain and oilseeds. At 1960
crop yields, current levels of supply would likely have required
at least an additional 300 million hectares of land, an area equal
to the entire landmass of Western Europe. 

Food prices too have declined to their lowest levels in his-
tory. Consumers are able to eat better while spending less and
less of their budgets on food, diversifying demand for other
goods and services. Changes in demand have spurred coun-
tries’ specialization in production, fueling world trade and
investment flows.

The currently favorable dynamic balance between overall
food supply and demand was not inevitable, however. Nor
should it be taken for granted that the balance will persist with-
out public intervention. Progress in the past century resulted
from successful interaction between farmers, input suppliers,
and a publicly supported research and extension system that
furnished innovations and knowledge to the world for free.
Little land now remains on which to expand agricultural pro-
duction, so crop and livestock yields must continue to increase
for the next several decades. Production must be sustained, at
these much higher levels, for the foreseeable future in the face
of environmental, biological, and other factors that may under-
mine past gains. 

Continued strong performance in research and innovation
is thus essential to maintain favorable food balances over the
next half century. But the likelihood of achieving that must be
assessed against significant global changes in the amount and
sources of support for research, in public- and private-sector
roles, and in the balance between locally provided and interna-
tionally traded R&D goods and services (often discussed under
the rubric of the “globalization” of agricultural R&D). To con-
front the challenges of the next decades and the need for long-
term investment in R&D, one crucial issue (and the center of
one of the most heated controversies in the globalization
debate) is the positive and negative dynamics generated by the
changing intellectual property rights regimes associated with
the new international framework defined in the World Trade
Organization (WTO) agreements. 

INTELLECTUAL PROPERTY RIGHTS ISSUES
National stocks of knowledge represent the accumulation of
findings from local research. But not all useful knowledge is
homegrown. In fact, the history of agriculture is a study in the
spillover effects of innovations. R&D spills across firms, sec-
tors of the economy, and countries. Though nations have some-
times monopolized key genetic resources, until recently agri-
cultural technologies (including new plant varieties and the
processes and parent material required to develop them) have
otherwise been unencumbered by proprietary claims and freely
available to all.

Beginning in the 1980s, a revolution occurred in the effec-
tive protection of proprietary claims, particularly in agricultur-
al biotechnology. This has boosted incentives for private-sector
investment. However, effective protection comes from patents,
which are a mixed blessing. Given the cumulative nature of
agricultural research, proliferation of patents makes it difficult
for public institutions and private start-ups to be active partici-
pants in biotechnology research. Moreover, the needs of indus-
try and agricultural progress are yet to be properly reconciled
with the rights of indigenous peoples and poor farmers who
maintained many of the landraces on which today’s improved
varieties depend.

The private sector tends to be most interested in widely
transferable or profitable near-market technologies. But much
research with high social value is not privately profitable
(largely because the benefits are not easily appropriable by the
innovator). Such research requires collective action by govern-
ments to help fund and even conduct it. Examples are basic and
pre-technology innovations and research that focuses on the
ecology-specific needs of poor farmers, on the environmental
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and food-safety consequences of agriculture, and on the long-
term sustainability of agricultural systems.

In agricultural biotechnology, the most visible and contro-
versial field of agricultural research, the portion of the key
technology protected as intellectual property is now highly
concentrated in the hands of a small number of large, multina-
tional corporations based in North America and Western
Europe. Now, the very intellectual property rights that were
associated with the surge of private research in biotechnology
may block access to new developments by public-sector and
nonprofit researchers.

As patenting becomes more prevalent, the number of sep-
arate rights needed to produce a new innovation proliferates. If
ownership of these rights is diffuse and uncertain, the multilat-
eral bargaining problem can become difficult to resolve.
Instead of overexploitation of a common property with low
entry costs, there is underexploitation of a pool of intellectual
property due to the high costs of access—a manifestation of the
so-called “tragedy of the anti-commons” problem that plagues
not just agriculture but also health sciences research.

Recent work at IFPRI has addressed the question, “Does
the international proliferation of intellectual property rights and
regimes impede agricultural research conducted in, or of con-
sequence for, developing countries?” Answering this question
requires an understanding of the jurisdictional extent of intel-
lectual property, the geographic pattern of production, and the
extent and nature of South-North trade flows. Rights to intel-
lectual property are confined to the jurisdictions where they are
granted. There is no such thing as an international patent.
Gaining patent rights in the United States confers no intellectu-
al property rights in China; a patent in China must also be
sought and awarded to confer rights in that jurisdiction.

The extent of freedom to operate (the ability to practice or
use an innovation) in less-developed countries is not well
understood. For example, the recent vitamin-A rice innovation
reportedly required permission to practice over 70 patent
rights. The well-publicized donations made by major corpora-
tions of their relevant technologies left a strong impression that
enforcement of large numbers of crucial patents was being
relinquished in favor of the poor in developing countries. In
fact, in some major rice-consuming countries there are no valid
relevant patents. At most there are very few in the countries
where the majority of poor, malnourished consumers reside. 

Freedom to operate depends on specific circumstances.
IFPRI’s investigation of the intellectual property rights
assigned to the key enabling technologies used to transform
crops revealed that these rights are mainly held in, and there-
fore are primarily relevant to, rich-country jurisdictions. Thus,
for most of the staple crops that matter for food security in poor
countries, researchers’ freedom to operate in such nations is
currently not the main issue. Yet a problem could arise for

developing-country research on export-oriented cash crops
such as horticultural products, tropical beverages like coffee or
cocoa, and dessert bananas. Most certainly, a problem lies
ahead for research on some staple food crops as poorer devel-
oping countries move into compliance with their intellectual
property commitments to the WTO by the year 2005 and as
patent applications are increasingly lodged in developing coun-
tries. 

CONCLUSION
The challenge of increasing the world’s food supply capacity
has been met thus far. But it has not been permanently resolved.
Complacency about food supply capacity may be dangerous.
New crop varieties draw directly on breeding lines that were
developed decades, if not centuries or more, ago. This fact
underscores two key insights. First, progress in the agricultural
sciences is cumulative and sequential in nature. Second, the
distinction between the stocks of scientific knowledge and the
flows of research spending is important and underscores the
need for a long-term perspective on R&D spending and its
impacts on productivity and economic growth. Also, because
agricultural technologies must be adapted to agroecological
conditions, they are more location-specific than other tech-
nologies (for example, medical and information technologies).
So long-term planning cannot be left in the care of a few
wealthy nations following their own narrow self-interest.

The debate surrounding intellectual property rights and
globalization must be placed in that longer-term framework.
The role of the private sector in agricultural R&D is increasing.
But even more than in biomedical research, private investment
in agricultural R&D covers only a small subset of the needs and
is mostly a complement, not a substitute, for continued public
and other nonprofit research. For many developing countries,
the performance of the latter is now hampered more by lack of
funding than by intellectual property rights issues. Continued
strong performance of the public and nonprofit research system
is needed if world food requirements are to be satisfied over the
next several decades while sustaining and protecting the
resource base. Foresight is called for, because the lag between
investment and output is long.  �

For further reading see E. Binenbaum, C. Nottenburg, P.G.
Pardey, B.D. Wright, and P. Zambrano, “South-North Trade,
Intellectual Property Jurisdictions, and Freedom to Operate in
Agricultural Research on Staple Crops,” EPTD Discussion Paper
No. 71 (Washington, D.C.: IFPRI, 2000), and C. Nottenburg, P.G.
Pardey, and B.D. Wright, “Accessing Other People’s Tech-
nologies: Do Non-Profit Agencies Need It? How to Obtain It,”
EPTD Discussion Paper (Washington, D.C.: IFPRI, forthcoming
2001).
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movements of hazardous waste (the Basel Convention), biodi-
versity loss (Convention on Biological Diversity), trade in
endangered species (Convention on International Trade in
Endangered Species of Wild Fauna and Flora [CITES]), ozone
layer depletion (the Montreal Protocol), desertification (United
Nations Convention to Combat Desertification), and loss of wet-
lands (the Ramsar Convention on Wetlands). While it is not clear
that globalization per se has been a dominant factor in creating
the problems these initiatives address, some do relate to trade and
some are likely exacerbated by trade liberalization. There is thus
a growing sentiment that formal linkages should be strengthened
between the World Trade Organization (WTO) process and glob-
al environmental regulation. But obstacles remain, such as
resentment toward rich countries seeking to impose standards
that are at odds with economic conditions and social preferences
in poor countries. Moves to strengthen environmental regulation
as a pre-condition for trade are perceived largely as a guise by
which rich countries legitimize nontariff trade barriers.

Climate change is one of the most controversial global
issues. Although there are many uncertainties, studies suggest
that much of the world will be impacted increasingly by cli-
mate change linked to human-induced emission of greenhouse
gases. Not only are mean temperatures likely to rise, but also
the incidence and severity of extreme events such as heat
spells, droughts, and floods are expected to increase. Projected
climate change will not affect all countries equally however.
Global agricultural production appears to be sustainable in the
aggregate, but impacts on crop and livestock productivity will
vary considerably across regions. Successive studies suggest
that temperate areas (largely richer countries) stand to increase
their agricultural potential while that of many tropical and sub-
tropical areas will decline. The poorest countries in Sub-
Saharan Africa (already a hot region with large tracts of arid or
semiarid land) appear to be the most vulnerable to temperature
increases and changing rainfall patterns. Countries in South
and Southeast Asia could be affected by increasing irregularity
and intensity of tropical storms. The Pacific Island nations
could suffer losses of coastal land due to rising sea level, salt-
water intrusion into water supplies, and increased damage from
tropical storms. The anticipated disproportionate impact of cli-
mate change on the poorest countries means the number of peo-
ple at risk of hunger is also projected to rise, compared to a
baseline without climate change. 

FORCES FOR CHANGE
Asymmetries exist not only in the likely environmental impacts
of globalization on developed versus developing countries, but
also in the capacity of countries to mitigate or adapt to change or
to seek compensation. Most developing countries have only lim-
ited mechanisms by which communities can seek redress when
confronted with environmental externalities like water pollution
and increased flooding caused by activities upstream, or the loss
of food and fuelwood due to forest conversion. But externalities
may also have consequences far beyond the location of produc-
tion. When externalities “spill” across borders, such as green-
house gas emissions, ozone layer depletion, and biodiversity

loss—particularly extinction of species—the full force of inter-
national environmental advocacy is often mobilized. Global
grassroots activism now has a significant influence on interna-
tional trade dialogues, including their environmental aspects.

Recent developments in information and communication
technology are also shaping the debate on globalization and the
environment. The Internet and email are powerful tools for shar-
ing information among global communities, including scientists,
the private sector, policy analysts, community leaders, and envi-
ronmental activists. Information on best practices, technology,
institutional innovations, and specific environmental incidents
can be relayed rapidly the world over in photos, text, web links,
and sound bites. The enhanced flow of information is proving
particularly valuable to environmental advocacy and action
groups in developing countries. Access to information hitherto
unavailable nationally strengthens the capability of such organi-
zations, often nongovernmental organizations (NGOs), to raise
awareness and promote national debate on the plight of the envi-
ronment and the people whose livelihoods depend on it.

Mobilization of informal collective action in developing
countries is also proving effective. While studies of firm behavior
in developed countries cite regulatory pressure as the most potent
driver of environmentally preferred technical change, similar
studies in developing countries find community pressure to be the
predominant force. Increasingly too, the policies and practices of
multinational enterprises in developing countries are shaped by
(fear of) adverse media campaigns mounted by international
NGOs aimed at developed-country consumers and investors.

CONCLUSION
Global environmental issues, ranging from depletion of natural
resources and biodiversity to climate change, are complex.
Analyses of future trends are cloaked in uncertainties, given our
limited understanding of earth systems and their interactions with
changing economic and social conditions. Population growth,
shifting consumption patterns, and institutional innovation will
undoubtedly continue to affect the environment, as will the pace
and nature of technical change. There is reason to believe that
these changes will hasten the deterioration of environmental con-
ditions faced by already vulnerable populations in developing
countries. Such deterioration would likely reinforce vicious cycles
of humanitarian crises, conflict over resources, and lack of devel-
opment. To confront these pressing environmental challenges, a
concerted global effort is needed with rich countries taking the
lead and prepared to adopt a truly global vision. �

For further reading see T. Panayotou, Globalization and Environ-
ment, Working Paper No. 53, Center for International
Development (Cambridge, Mass., USA: Harvard University, 2000)
http://ideas.uqam.ca/ideas/data/Papers/wopcidhav53.html; 
O. Solbrig, R. Paarlberg, and F. di Castri, eds., Globalization and
the Rural Environment (Harvard University Press, 2001); and 
S. Retallack, “Economic Globalization and the Environment,”
Transnational Associations 4 (2000) (http://www.uia.org/uiata/retal-
lack004.htm). 
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