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“This volume contains a wealth of data and up-

to-date policy and institutional details regarding

agricultural R&D throughout the developing world.

The picture it paints is cause for real concern.As

we enter a new millennium, the agricultural

research policy agenda is changing dramatically.

Notably, the editors and authors of this book

point to a dramatic widening of the disparity in

agricultural research capacity between developed

and developing countries.This book is a timely

wake-up call for all those concerned about the

long-run development prospects of many of the

world’s poor countries whose economies are still

heavily reliant on agriculture.”
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“This is an important volume on two counts. First, it provides detailed descriptions and analyses of
the agricultural R&D programs of many developing countries, including the most important ones; this
information simply was not available before. Second, it provides an informed and thoughtful
assessment of how well current agricultural R&D programs are doing in meeting the pressing needs
of agricultural development; the assessment reached by the authors is not a happy one.”

—Richard R. Nelson, George Blumenthal Professor of International
and Public Affairs, Businesss, and Law, Emeritus, Columbia University 
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International Food Policy Research Institute (IFPRI)

IFPRI was founded in 1975 to develop policy solutions for sustainably
meeting the food needs of the developing world. Research, capacity
strengthening, and policy communications at IFPRI concentrate on
achieving economic growth and poverty reduction in low-income
countries, improving food and nutrition security of poor people, and
managing the natural resource base that supports agriculture. IFPRI
researchers work closely with national counterparts and collaborate to
strengthen research capacity in developing countries. IFPRI also
strengthens the link between research and policymaking through its
regional networks. It communicates the results of its research to
influence policymaking and raise public awareness about food security,
poverty, and natural resource issues.

Agricultural Science and Technology Indicators
(ASTI) Initiative

The Agricultural Science and Technology Indicators (ASTI) initiative
compiles, processes, and makes available internationally comparable data
on institutional developments and investments in agricultural R&D
worldwide, and analyzes and reports on these trends in the form of
occasional policy digests for research policy formulation and priority-
setting purposes. Led by IFPRI, the ASTI Initiative involves collaborative
alliances with a large number of national and regional R&D agencies, as
well as international institutions.

IFPRI is one of 15 research centers primarily supported by the
Consultative Group on International Agricultural Research
(www.cgiar.org).



pardey front.qxp  9/5/2006  2:56 PM  Page ii



Agricultural R&D in the Developing
World: Too Little, Too Late?

Edited by
Philip G. Pardey, Julian M. Alston, and Roley R. Piggott

International Food Policy Research Institute
2033 K Street, N.W.
Washington, D.C.

pardey front.qxp  9/5/2006  2:56 PM  Page iii



Copyright © 2006 International Food Policy Research Institute

All rights reserved. Sections of this material may be reproduced for personal 
and not-for-profit use without the express written permission of, but with
acknowledgment to, IFPRI. To reproduce the material contained herein for profit
or commercial use requires express written permission. To obtain permission,
contact the Communications Division <ifpri-copyright@cgiar.org>.

International Food Policy Research Institute
2033 K Street, N.W.
Washington, D.C. 20006-1002
U.S.A.
Telephone +1-202-862-5600
www.ifpri.org

How to cite this book: Pardey, P. G., J. M. Alston, and R. R. Piggott, eds.
Agricultural R&D in the developing world: Too little, too late? Washington, DC:
International Food Policy Research Institute.

Library of Congress Cataloging-in-Publication Data

Agricultural R&D in the developing world : too little, too late? / edited by Philip
G. Pardey, Julian M. Alston, and Roley R. Piggott.

p. cm.
Includes bibliographical references and index.
ISBN 0-89629-756-X (alk. paper)
1. Agriculture—Economic aspects—Developing countries. 2. Agricultural

innovations—Developing countries. 3. Agriculture—Research—Developing
countries. I. Title: Agricultural R and D in the developing world. II. Pardey,
Philip G. III. Alston, Julian M. IV. Piggott, Roley.
HD1410.6.D44A47 2006
331.1—dc22 2006006804

pardey front.qxp  9/5/2006  2:56 PM  Page iv















the adequacy and appropriateness of research activities for which they are respon-
sible and build the new institutions for R&D that will facilitate sustained growth
and development in the decades ahead. The information should also be of interest
to students and scholars who seek to know what has happened in agricultural
R&D and why, and to understand the consequences in ways that may lead to
better-informed policy choices. Understanding the histories of public agricultural
research institutions and the forces of change that confront each system, and learn-
ing from the changes made to address these external forces, will provide a basis
for formulating public agricultural R&D policies that are both politically feasible
and economically worthwhile. Beyond these primary audiences, the material in
this book should also be accessible and of interest to farmers, food processors,
wholesalers, retailers, environmentalists, scientists, and all who have a direct stake
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India Indonesia South Africa South Korea Zambia United States

1,807 445 996 20 353 4,122

61 25 82 20 47 45
30.3 10.8 1.5 60 0 5.4
94 74.8 15.8 95 15 43.2

6 25.2 84.2 5 85 56.8

0 0 0 43.4 0 5.6
0 0 0 56.4 0 66.7
5.2 0.5 77.4 0.2 5.1 22.5

47.9 27.7 2.2 0 0 0.7
8.7 32.2 3.3 0 18.6 1.6

38.3 39.5 17.1 0 76.2 2.9

local currency units) over the years 1993 to 2003.The proportion of paved roads for China was calculated from respec-

tive data within CIA 2005. Internet usage figures for Brazil, South Africa, and the United States are 2002 (not 2003) data.

The economic-freedom index ranges from 1 (most free) to 5 (most economically repressed); the general index is con-

structed from subratings based on trade policy, fiscal burden of government, government intervention in the economy,

monetary policy, capital flows and foreign investment, banking system and finance, wages and prices, property rights,

regulation, and informal market; the highest-ranking country is Hong Kong, with an index of 1.35.The corruption per-

ceptions index ranges from 0 (highly corrupt) to 10 (highly clean); the highest-ranking country is Finland, with an index

of 9.7. Agricultural land includes arable, permanently cropped, and permanently pastured land. International dollars are

obtained by currency conversion using purchasing power parity (PPP) indexes, which compare prices across a

broader range of goods and services than conventional exchange rates.
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in, or are affected by, the agricultural research system, as well as those generally
interested in development and development economics.

Notes
The authors thank Steven Dehmer, Ulrike Wood-Sichra, and Kate Sebastian for their exceptional
help in assembling and processing the data reported in this chapter.

1. See also Alston, Pardey, and Taylor (2001) and Pardey and Beintema (2001).
2. The most significant deficiency in country coverage is that we do not include any of the

countries of the former Soviet Union.
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C h a p t e r  2

Developing-Country
Perspectives on Agricultural R&D:
New Pressures for Self-Reliance?

Julian M. Alston and Philip G. Pardey

This chapter provides a conceptual and empirical context for the case studies
in Chapters 3 through 12. First, we briefly discuss the nature of market fail-
ures in agricultural research—both among firms within a country, and among

nations—and the roles for government intervention in general. Next, we consider
the distinguishing features of less-developed countries and what they might imply
for R&D policy. We also discuss the important role of agricultural R&D and tech-
nology spillovers among nations, and the past dependence of the world’s poorest
countries on their richer neighbors. Next, we document the longer-term global
story of institutions and investments in agricultural R&D, emphasizing the great
importance of past achievements in agriculture and recent changes that leave
grounds for concern about the prospects for the next 20 years and beyond. In the
light of these facts, we contemplate the prospects for the future and the implied
need to reinvent international collective action in agricultural R&D and reinvest in
the associated global public goods institutions.

The presentation of facts and ideas here is brief, in recognition of both space
limitations and the availability of the more complete treatments upon which much
of this discussion draws. The in-principle arguments about the economics of agri-
cultural R&D policy are based on Chapter 2 in Paying for Agricultural Productivity,
by Alston and Pardey (1999); our discussion of trends in research funding borrows
heavily from Pardey et al. (2006) and Chapter 3 in Paying for Agricultural Produc-
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tivity, by Pardey, Roseboom, and Craig (1999). We refer readers interested in a
more complete treatment to these source documents; however, our contribution
involves more than simply taking that material and summarizing it. In considering
the specific perspective of less-developed countries, we reinterpret and tailor the
ideas and arguments, and bring to bear different facts.

Policy Principles
Alston and Pardey (1999) laid out the case for government intervention in agricul-
tural R&D and relevant principles for the determination of the appropriate form
and extent of intervention. These arguments are useful for contemplating past and
prospective policy changes. The key idea is that incomplete or ineffective property
rights over inventions can lead to market failure in agricultural R&D, which means
that inventors are unable to fully appropriate the returns to their research invest-
ments. Market failures in research can happen at the level of firms within a state
or country, states within a country, or among countries—in any context where the
distribution of benefits from adopting the results does not closely match the distri-
bution of the costs incurred in doing the research.

Market failure leads to private-sector underinvestment in agricultural R&D, a
phenomenon that can account for the consensus in the empirical literature dealing
with different commodities and different countries, that agricultural R&D has
been, on average, a highly profitable investment from society’s point of view (Alston
et al. 2000). In turn, this outcome suggests that research may have been under-
funded, and that current government intervention may be inadequate.1

This is not to say that the amount of government spending necessarily should
increase. Changes in government intervention can take many forms. Some com-
mentators propose increasing R&D funding from general government revenues,
but this is only one possible alternative. Governments can also change the incen-
tives for others to increase their investments in private or public R&D (as well as
influence what research is done, by whom, and how effectively). A premise that
government intervention is inadequate implies simply that the nature of the inter-
vention ought to change so as to stimulate either more private investment or more
public investment. Policy options available to the government for stimulating pri-
vate funding or performance of agricultural R&D include

• improving intellectual property protection;

• changing institutional arrangements to facilitate collective action by producers,
for instance, by establishing levy arrangements; and

12 ALSTON AND PARDEY
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