


The Fight Against Hunger and Malnutrition
 





1

The Fight Against Hunger 
and Malnutrition

The Role of Food, Agriculture, 
and Targeted Policies

Edited by
David E. Sahn

  



1
Great Clarendon Street, Oxford, OX2 6DP,
United Kingdom

Oxford University Press is a department of the University of Oxford.
It furthers the University’s objective of excellence in research, scholarship,
and education by publishing worldwide. Oxford is a registered trade mark of
Oxford University Press in the UK and in certain other countries

© the various contributors 2015

The moral rights of the authors‌ have been asserted

First Edition published in 2015

Impression: 1

All rights reserved. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted, in any form or by any means, without the
prior permission in writing of Oxford University Press, or as expressly permitted
by law, by licence or under terms agreed with the appropriate reprographics
rights organization. Enquiries concerning reproduction outside the scope of the
above should be sent to the Rights Department, Oxford University Press, at the
address above

You must not circulate this work in any other form
and you must impose this same condition on any acquirer

Published in the United States of America by Oxford University Press
198 Madison Avenue, New York, NY 10016, United States of America

British Library Cataloguing in Publication Data
Data available

Library of Congress Control Number: 2015933186

ISBN 978–0–19–873320–1

Printed and bound by  
CPI Group (UK) Ltd, Croydon, CR0 4YY

Links to third party websites are provided by Oxford in good faith and
for information only. Oxford disclaims any responsibility for the materials
contained in any third party website referenced in this work.

  



v

Preface

Per Pinstrup-Andersen, to whom we dedicate this book, has been a tireless 
and effective advocate for the poor and hungry throughout his luminous 
career as a scholar, teacher, policy advisor, and advocate. For more than 
50 years, Dr. Pinstrup-Andersen has inspired and motivated his students in 
his role as a revered professor, provided leadership in building and strength-
ening institutions dedicated to food and nutrition policy, and influenced 
policymakers throughout the world through his understanding and com-
pelling articulation of knowledge and ideas that advance the cause of fight-
ing malnutrition and ameliorating poverty through enlightened policy. 
Dr. Pinstrup-Andersen’s passion and the efficacy of his efforts to promote 
technological, scientific, and policy advances has only been equaled by his 
humanity and the strength of his enduring friendships and relationships 
among the myriad people who have come to know Dr. Pinstrup-Andersen 
during his long and illustrious career.

Recounting Dr. Pinstrup-Andersen’s professional accomplishments is far 
beyond the scope of this preface. Nonetheless, his roles as Babcock Professor 
of Food and Nutrition Policy at Cornell University and Director General of 
the International Food Policy Research Institute exemplify his accomplish-
ments, and are the culmination of numerous important positions that he 
has held, including at the Centro Internacional de Agricultura Tropical in 
Cali, Colombia, as the chairman of the Science Council of the Consultative 
Group on International Agricultural Research, as a professor at the Royal 
Veterinary and Agricultural University and the University of Copenhagen 
in Denmark, and as past president of the American Agricultural Economics 
Association. He was recognized as the 2001 recipient of the World Food Prize 
and the Charles A. Black Award, as well as the 2002 Agricultural Economics 
Association Distinguished Policy Contribution Award.

This book, which is a product of a Festschrift that I organized in honor of 
Dr. Pinstrup-Andersen, is intended to carry forward his research and com-
mitment to the poor and malnourished throughout the world, for whom he 
has been such a powerful voice. It has been my privilege to have worked on 
this volume with so many colleagues, all of whom are not only exceptional 
scholars, but share in common a close personal connection to Per. While I 
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have worked with Per for more than 30 years, going back to my days in grad-
uate school when he was an inspirational mentor, some contributors to this  
volume have known him far longer, and others include his recent PhD stu-
dents. My goal as convener of the Festschrift and editor of this book thus 
aspires to several principles that have been key to Per Pinstrup-Andersen’s 
illustrious career. These include the importance of sound technologi-
cal advances and scientific research, the dissemination of knowledge, the 
exchange of information, policy dialogue, and emphasis on policy imple-
mentation. Dr. Pinstrup-Andersen’s work is not yet finished, and we look 
forward to his continued leadership and scientific contributions for years to 
come.

Finally, both the Festschrift and this book were made possible by the efforts 
of several people that deserve special acknowledgment. First and foremost is 
Birgit Andersen, a truly amazing friend and inspirational figure. Those who 
have been privileged to know Birgit Andersen fully appreciate that she has 
been Per’s indispensible partner for all his accomplishments. We all salute 
Birgit Andersen along with Per Pinstrup-Andersen in this book.

Patrick Stover, the Director of the Division of Nutritional Sciences at Cornell 
University, made the Festschrift and this volume possible with his generous 
encouragement and financial support. I also want to thank Mary-Catherine 
French for her extraordinary efforts in organizing and providing adminis-
trative support in planning and carrying out the Festschrift. And as those 
who contributed to this book can testify, it has been my privilege to once 
again work with Patricia Mason, whose editorial support and communica-
tion and organizational skills contributed to the timeliness and excellence 
of this book. All three of these wonderful people also have close ties with 
Dr.  Pinstrup-Andersen, which has helped make this book project so thor-
oughly rewarding and fun.
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Introduction

David E. Sahn

Over nearly 50 years, Per Pinstrup-Andersen, who we honor with this book, 
has tirelessly promoted and conducted research with an overriding goal of 
combatting the global scourge of hunger and malnutrition. He has focused 
on the objectives of increasing food supplies to keep pace with a growing 
population; promoting a sustainable food system that contributes to the 
availability and accessibility of a low-priced, diverse, and safe supply of 
foods to consumers; and exploring consumer behavior and intervention 
programs that are designed to ensure household-level access to an adequate 
and healthy diet. In this volume, we bring together a truly exceptional group 
of scholars to formulate and begin to address the major challenges, contro-
versies, and opportunities in combatting hunger and malnutrition in the 
years ahead. Contributors include distinguished professors and pre-eminent 
researchers in the fields of economics, nutrition, and agriculture and food 
systems, and directors and leaders of some of the most important inter-
national think tanks and institutes concerned with sustainable initiatives 
designed to alleviate hunger and malnutrition, with years of experience in 
Africa, Asia, and Latin America.

Specifically, the first part of this book explores the future of nutrition pro-
grams and policies. The second part examines the challenges of agricultural 
and supply side policies to sustainably feed the world’s growing population. 
The third part concerns globalization and political economy. The chapters 
cover a wide range of controversies and policy considerations in these three 
domains.

One immutable fact that underlies this book is that there have been amaz-
ing advances in science and policy during the past 50 years that have con-
tributed to preventing global food shortages and that have forestalled the 
threat of rising global hunger—despite the fact that the world’s population 
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soared in the latter half of the 20th century. Indeed, today, the number of 
undernourished people is smaller than it has been in decades, even though 
the population is nearly five times larger than it was in 1900. Furthermore, 
the share of malnourished individuals is lower than at any point since  
reliable statistics became available. There are numerous explanations for this 
tentative success. These begin with the simple fact that economic growth 
has accelerated in countries and regions, particularly in Southeast Asia, but 
increasingly in other regions of the world such as in Africa, putting more 
money into the pockets of a larger number of households. A decline in pov-
erty, however, is only part of the story. Additionally, the decline in global 
hunger is in large measure attributable to the dynamism of the agricul-
tural sector where food production and markets have kept pace with grow-
ing demand, thus contributing to a plentiful supply of food at moderate 
prices that are within reach of an increasing share of the world’s popula-
tion. Technological change in agriculture has enabled the world’s farmers 
to raise food output to levels that were unforeseen a half-century ago. The 
Green Revolution, of course, is now recognized as one of the great scientific 
advances of the latter part of the 20th century; and opportunities from bio-
technology hold the promise of being equally transformative, despite the 
very active discourse that surrounds the role of genetically modified crops. 
It is in this context, however, that new controversies emerge, such as the 
sustainability of the global food system that has witnessed dramatic changes 
in concert with scientific and technology advances: whether it be concerns 
over climate change, the environmental and health impact of genetically 
modified foods, or even the marginalization of small farmers.

While supply side advances have been at the nexus of the successes of efforts 
to prevent and reduce malnutrition, the evolution of global and regional 
markets and advances in the efficiency of the food system, in general, have 
been integral to progress in combatting undernourishment. The importance 
of food markets and value chain in providing a plentiful and safe food sup-
ply is not only increasingly better understood, but in practice has evolved in 
ways that are almost the equal of the agricultural sector in these efforts.

Advances in the food system have also been complemented with a vastly 
improved understanding of household behavior that focuses more on pat-
terns of demand and choices of households, and the implications for health 
and nutrition outcomes. This includes understanding food acquisition 
behaviors, but also a range of other considerations such as intrahousehold 
decision-making and food allocation, as well as choices regarding nurturing 
and care behaviors that directly impact the nutritional intake and well-being 
of vulnerable groups. This knowledge, in turn, has contributed to the design 
of effective programs and policies that focus on raising demand for and 
access to food. Likewise, interventions focused on improving the quality and 
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utilization of foods and related behaviors, such as breastfeeding promotion, 
the use of oral rehydration therapy, and public health measures to improve 
water and sanitation, have been integral to the fight against hunger and 
malnutrition.

Despite all the scientific advances and the growth of evidence to guide poli-
cymakers in their efforts to design policies and programs to alleviate hunger, 
the fact remains that progress is uneven; certain regions, particularly South 
Asia and much of Africa, show far more modest success in this endeavor. And 
even in regions where noteworthy reductions in hunger and malnutrition 
have been recorded, inequalities have left large shares of the population in 
many countries still at high risk of hunger and malnutrition. The reasons are 
many and range from a lack of scientific advances in some areas to a pau-
city of understanding of the true causes of malnutrition in its multiple and 
complex dimensions. The challenge extends beyond science and knowledge 
itself, however, and includes the paramount issue of commitment, particu-
larly political will and prioritizing the alleviation of hunger in government 
policy, something that remains elusive.

Thus, although there is a need to better understand the nature of the prog-
ress in the fight against hunger and malnutrition to date, there is even more 
urgency to look ahead at the evolving landscape and challenges in address-
ing the persistence of suffering, which afflicts a large share of the world’s 
population. It is that imperative that motivates this book, and the role of 
research and policy to mitigate hunger and malnutrition is the thread that 
runs through the chapters in this volume.

More specifically, this book focuses on the future, and particularly, the oppor-
tunities to help the poor and malnourished. We do so ever cognizant that we 
live in a new era of globalization, where change in technology, markets, and 
social programs are not done in isolation, but rather in a context where prob-
lems and suffering may be local, as are many solutions, but both the chal-
lenges and the responses inevitably have an increasingly global dimension. 
This requires a better appreciation of not only the opportunities and choices 
of farmers and traders, but also the labor market and income-earning pros-
pects of those residing in growing urban settlements. It requires better under-
standing of the options for consumers of where to buy food and the quality, 
diversity, and prices of food in traditional markets and new outlets, such as 
supermarkets—choices that reflect changes in the value chain or the related 
rapidly changing consumer tastes and preferences. Overlaying all these issues 
are concerns, such as sustainability and climate change, which will inevita-
bly condition the behavior of local and global institutions and the opportu-
nities and constraints facing policymakers in their efforts to assist those in 
need. Quite simply, with the progress and change of the past decades come 
new challenges and concerns that have broad implications for agriculture, 
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food, and nutrition. These are, perhaps, nowhere more obvious than with 
issues such as (1) how to make production systems sustainable, in terms of  
promoting high output agriculture while preserving natural resources and 
promoting conservation; (2) how to ensure the economic sustainability 
of farmers and the role of agriculture as a sector of economic growth and 
employment; and (3) how to foster a competitive environment in which 
farmers and traders contribute to an efficient and low-cost food system that 
meets the needs of urban and rural consumers and takes into account other 
issues such as energy costs and efficiencies in the food supply chain.

The first section of the book takes a microeconomic focus on some critical 
debates on the future of nutrition programs and policies. In recent years, there 
has been an emerging consensus that the first 1,000 days of an individual’s 
life, from conception to 2 years of age, is the most critical period for health, 
and that malnutrition during this period will have long-term consequences 
over the entire life course of the individual, and even across generations. 
Consequently, nutrition policy and intervention programs have increasingly 
targeted women of childbearing age and children less than 24 months of age. 
However, like all ideas in good currency, there remain a number of uncertain-
ties in terms of the long-term consequences of early childhood malnutri-
tion. One of the most active debates is the opportunity for “catch-up growth” 
among young children, or in other words, whether programs and policies 
that are targeted to stunted or chronically malnourished children, will con-
tribute to their catching up to norms. This is a crucial question: the abil-
ity, or lack thereof, to catch-up or recover from early nutritional deficits has 
formidable implications for the timing of and potential benefits from nutri-
tional interventions. Thus, the first chapter of the book, jointly authored by 
Jef Leroy, Marie Ruel, Jean-Pierre Habicht, and Edward Frongillo, tackles this 
issue using an innovative methodological approach. Here the authors report 
their finding of an absence of catch-up growth between 2 and 5 years of age, 
adding to the support for the critical need of investing in improving nutri-
tion during the first 1,000 days. Their research reinforces the imperative of 
preventing rather than reversing stunting, and more generally, supports the 
current programmatic focus on the first 1,000 days, as well as the health of 
women of childbearing age.

In light of these findings, the second chapter, authored by Harold Alderman, 
is particularly salient in examining the role of transfer programs in reduc-
ing hunger and malnutrition. Alderman’s comprehensive and critical review 
begins by examining the role of income generally in determining nutrition 
outcomes, and more specifically, how transfer programs can respond to spe-
cific shocks or serve to raise consumption over an extended period. Beyond 
the consumption objectives of transfer programs, many are intended to influ-
ence the price of human capital investments, as well as incentivize a shift in 
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the family’s resource allocation through the imposition of conditions. Thus, 
Alderman focuses on services that accompany transfer programs and broadly 
concludes that there is limited evidence that such programs reduce malnutri-
tion. A variety of reasons may explain this disappointing outcome, ranging 
from design of the intervention, such as the failure to focus on the most 
vulnerable groups, to issues concerning the evaluation methods employed.

The next two chapters of the book, by Chris Barrett and Leah Bevis, and 
Malden Nesheim and Marion Nestle, respectively, confront two other emerg-
ing challenges: the need to go beyond merely addressing chronic malnutri-
tion and wasting, which has traditionally been the focus of programs such as 
the types of conditional cash transfers discussed in the previous two chapters. 
Barrett and Bevis address what is often referred to as “hidden hunger” in the 
form of micronutrient deficiencies. There is some irony in the fact that micro-
nutrient malnutrition is given far less attention than other forms of mal-
nutrition, such as wasting, despite the fact that iron deficiency anemia, for 
example, is the most prevalent form of malnutrition, affecting approximately 
1.6 billion people. The key question that the authors raise is why are micro-
nutrient deficiencies so much less responsive to income growth than other 
indicators of malnutrition? They explore the causation of micronutrient mal-
nutrition and the implications for structuring policies and programs in the 
future to address this enormous problem, using a food systems approach that 
looks at a range of considerations from production-related issues such as soil 
deficiencies and the role of biofortification, to the role of markets and the 
value chain in terms of the availability of diverse, low-cost foods that contain 
requisite levels of minerals and vitamins.

The chapter by Nesheim and Nestle focuses on the growing epidemic of 
chronic disease that is linked to dietary excesses, including the intake of 
refined carbohydrates and sugar that contribute to obesity and related chronic 
diseases such as diabetes. The magnitude of the obesity epidemic is stagger-
ing: more than one in three adults in the United States are overweight or 
obese, and in parts of Europe, the Middle East, and Latin America, more than 
60 percent of adults over the age of 15 are classified as overweight or obese. 
Nesheim and Nestle examine the changing behavior of consumers, and more 
specifically, the marketing behavior of corporations—especially, the messages 
directed toward children encouraging consumption of unhealthy foods and 
large portions. While the chapter focuses on the role of beverage compa-
nies, it is clear that that there are general lessons that emerge. These include 
encouraging more responsible marketing behavior by corporations, while 
considering the role of public policies such as tax initiatives and public infor-
mation dissemination—including labeling, media campaigns about healthy 
eating, and public education—more broadly to promote skills for changing 
the food environment and personal behavior.
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In combination, the first four chapters of the book imply a relatively clear 
agenda for nutrition policy and programs with the well-defined needs: (1) to 
focus on the first 1,000 days; (2) to place transfer programs at the center of 
government strategies to reach nutritionally vulnerable groups; (3) to address 
hidden hunger in the form of micronutrient deficiencies, too long given far 
too little attention, as the central part of efforts to reduce malnutrition; and 
(4) to confront the formidable challenge of how the changing food system 
and patterns of consumer behavior are contributing to new risks of chronic 
disease, hardly even discussed just a few years ago outside of developed coun-
tries, as governments and the international community continue to focus on 
problems of undernutrition. Although this agenda for action is compelling 
and scientifically grounded, translating it into action is another matter alto-
gether, and this is, then, the subject of the next two chapters of this part of 
the book.

Suresh Chandra Babu looks at the challenges in encouraging and improv-
ing evidence-based policymaking, particularly in response to emerging food 
and nutrition crises. He focuses on the development and implementation of 
food security and nutrition monitoring systems to identify policy, institu-
tional, organizational, and system capacity challenges. He presents lessons 
that could be useful to overcome these challenges at the global, regional, 
and national levels. A wide range of lessons are distilled from the review of 
how governments respond to food crises, and specifically, the role of infor-
mation systems that are characteristically weak and poorly integrated into 
the decision-making apparatus of governments and international organiza-
tions, who must lead the response to prevent and mitigate the consequences 
of events such as price shocks and drought. For example, there is a need to 
improve the accuracy, geographic-specificity, cost-effectiveness, reliability, 
and availability of timely information, always recognizing that the more pre-
cise the information, the more costly it is likely to be. Information systems 
need to be designed not just to monitor the emergence of crises, but also to 
understand the efficacy of the response of programs and policies to protect 
the nutritionally vulnerable.

Although the emphasis on designing and implementing food and nutrition 
monitoring systems is well supported in Suresh Babu’s chapter, one important 
question left unanswered is how to define the appropriate indicators of food 
security and nutritional well-being, from the local to the global level. It is this 
question that motivates the chapter by Anna Herforth. Herforth attempts 
to answer the question of who will make decisions based on food security 
indicators, and what are the major information gaps that, if filled, could 
inform better action to improve food security? In addressing these questions, 
it becomes clear that relative to what is now available from traditional data 
sources, generated by governments and international organizations, new 
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food security indicators are needed that can more effectively guide actions 
to improve availability of and access to healthy diets. Suggestions are made 
for how new food indicators can be mainstreamed in the nutrition and agri-
culture data sets and parlance, to shift the generalized construction of “food” 
from one of caloric adequacy to one of complete food security: safe, suffi-
cient, and nutritious food for a healthy and active life.

The second part of the book examines the critical challenges of agricultural 
and supply sides policies to provide healthy and sufficiently available food to 
feed the world’s growing population. Specifically, we focus on several major 
debates that will condition success in this regard over the decades ahead. The 
first chapter of this part begins with a focus by Prabhu Pingali, Katie Ricketts, 
and David Sahn on a general framework to understand the pathways between 
agricultural interventions and nutritional outcomes. Their chapter presents 
a typology of agricultural systems that capture the different stages of agricul-
tural development and how they impact nutritional outcomes. The typology 
includes small-scale and subsistence agriculture systems, such as those prev-
alent in sub-Saharan Africa; intensive cereal crop systems, primarily found 
in Asia; and commercial/export-oriented systems, typically seen in Latin 
America. The main thrust of the chapter is a discussion of how agricultural 
policy and interventions can be oriented to address the types of nutritional 
problems that tend to be most pronounced in areas with different types of 
agricultural systems. The chapter goes further, however, to consider more 
broadly the role of agricultural and rural development efforts, in terms of a 
range of goals, including employment generation, access to clean water and 
sanitation, and education. Efforts to influence behavioral change and intra-
household allocation are also discussed with respect to their importance in 
alleviating malnutrition. Thus, the authors conclude that although the past 
50 years has been a period of extraordinary food crop productivity growth, 
there is still a great deal of work needed to orient policy and programs driven 
by nutritional goals, particularly with a focus on rural women and children.

The next chapter, by Peter Hazell, expands on this framework, but focuses 
on small farm-led development. Small farm-led development has been the 
dominant agricultural development paradigm among agricultural econo-
mists since its remarkable success in driving Asia’s Green Revolution during 
the 1960s and 1970s. Despite its proven success, the small farm development 
paradigm is widely challenged today, and there is considerable debate about 
its continuing relevance for Asia and Africa. Critics argue that because of 
rural population growth on a fixed land base, the onslaught of globalization 
and market liberalization policies, and the emergence of new types of farm 
technologies, the economic context for small-scale farming has changed, 
and small may no longer be as beautiful as before. This chapter considers 
these arguments and their implications for agricultural development and 
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small farm assistance strategies. Although Hazell concludes that there will 
be a diminished role for small farms in the future, a range of complementary 
investments, in terms of markets, financial services, and research and devel-
opment, are paramount to both ensure the sustainability of small farms and 
their transition to more commercialized enterprises.

In the next chapter, Julian Alston and Philip Pardey take up the issue of the 
role of agricultural research and development (R&D) as the cornerstone of 
efforts to alleviate hunger and malnutrition in the decades ahead. As a point of 
departure, Alston and Pardey extoll the remarkable historical success of pub-
lic and private agricultural R&D in increasing output, meeting the dramatic 
growth in demand, and raising productivity that has improved welfare and 
health and provided cheap wage goods for a rapidly urbanizing population. 
They point out, though, that all is not well: productivity growth is declining, 
with a slowdown in R&D spending especially in developed countries, despite 
the high rates of return from such investments. The authors show how this 
is a short-sighted policy in terms of the need to accelerate production to keep 
pace with global growing demand and increase the abundance of food.

Agricultural science R&D, in terms of increasing commodities for the con-
sumer, does not capture the entirety of the role and considerations that under-
lie the future investment needs of what Joachim von Braun refers to as the 
“bioeconomy”—the emerging cross-cutting economic sector that produces, 
transforms, and uses bio-based materials and products. Professor von Braun, 
in his contribution to this volume, makes a persuasive argument that R&D 
in agriculture must be viewed in a larger context of the need of the growing 
population for not only a future with a secure and safe source of food, but also 
in terms of a source of energy and industrial raw materials, and these, too, 
should be considered in the larger context of the need to protect renewable 
resources, such as water. This puts the bioeconomy at the nexus of the discus-
sion on sustainability, especially as food for human consumption competes 
with other aspects of the bioeconomy, such as demand for biomass. In taking 
a holistic view, focusing not only on competing claims on agriculture, but 
also on synergies between technologies and the creation of new links in and 
between value chains (e.g., production of biochemicals alongside production 
of biofuels, use for waste products of other bio-based products in chemical 
and building material industries), von Braun argues for increased investment, 
including for biotechnologies.

And it is precisely the role of biotechnology that motivates the next chap-
ter in this part of the book, which deals explicitly with the contentious issue 
of genetically modified foods. The use of genetically modified organisms 
(GMOs) in food is portrayed by science-driven development organizations 
as beneficial, while social movements that share a tangential, if not central, 
concern with poverty and hunger portray them as undesirable. This has set 
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up a dramatic confrontation and left consumers and policymakers both  
confused and uncertain as to the potential and risk associated with GMOs. 
Tina Andersen Huey, whose research interests focus on the meaning people 
ascribe to food in popular movements, explores this issue of GMOs from a 
critical angle: the role of communications research in understanding what 
kind of information is received by food-related social movements, how the 
information is shared, and how it is acted upon in a policy context. While 
she focuses on a case study from Connecticut, which was the first state in 
the United States that required labels on any product containing GMOs, the 
findings are put into the broader political context through comparison with 
other states such as California and food labeling movements in other coun-
tries. Although the chapter focuses specifically on the GM food controversy, 
more broadly speaking, it can be seen as a prism through which to view glo-
balization’s discontents—that is, the central problem of how to determine 
the future of the planet absent institutions answerable to citizens.

In the last chapter in this part of the book, Barbara Torrey and Fuller Torrey 
review the issue of the race between population growth and food production 
from the perspective of the broad sweep of history, bringing that discussion 
to a contemporary focus on present-day Africa. As the authors point out, 
the race between agricultural productivity and population dates back 11,000 
years to a period when increasing Neolithic fertility and mortality rates led 
inexorably to an increasing world population. It was during the 19th cen-
tury, however, when populations in industrializing countries continued 
to grow and their fertility and mortality rates began to slowly fall, that the 
demographic transition began in earnest. It was only in the 1960s, however, 
with the beginning of the demographic transition in non-industrial coun-
tries, that the race between agriculture and population growth accelerated. 
Fortunately, the agricultural sciences produced one of the most important 
scientific success stories in the world, especially in many of the developing 
countries. That being said, Africa remains the one major continent that is 
not yet feeding its population. This chapter thus concentrates on describing 
the varieties of sub-Saharan Africa’s demographic transitions and the stall 
observed in a number of them. This, in turn, has placed greater demands 
on what is often a faltering agricultural sector. Thus, the clear lesson is that 
we must consider population policy as a necessary adjunct to the types of 
research and development efforts that need to be accelerated in Africa and 
other lagging regions.

The final part of this book deals with issues of globalization and political 
economy, and specifically, how the changing global context and response 
of governments and international institutions have and will condition the 
ability of countries to feed their populations and provide for their nutri-
tional well-being. The chapter that leads off this part is by Shenggen Fan, 
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Director General of IFPRI since 2009, and Chairman of the World Economic 
Forum’s Global Agenda Council on Food Security and Nutrition, and his 
co-authors, Tolulope Olofinbiyi and Sinafikeh Gemessa, who provide a 
compelling case that ending hunger by 2025 is not only of paramount 
importance in terms of the human and economic costs, but more impor-
tantly, that this is a goal that is realistic and within reach. More specifically, 
they draw upon the success of a wide range of countries from Asia and Latin 
America to inform the way forward, emphasizing the role of technological, 
policy, and institutional innovations to date that put us in a better position 
to spur even greater successes in reducing hunger and undernutrition. The 
chapter outlines a typology of strategies that have been successful, includ-
ing agricultural growth-led policies and social protection-led strategies. 
Recalling the earlier chapters in the book by Babu and Herforth, they also 
emphasize the role of building institutional capacity to collect and analyze 
more timely data and information for decision-making, as key to fostering 
evidence-based policymaking. Similarly, they emphasize the role of experi-
mentation as a means to provide vital information on the proper design, 
sequencing, and implementation of reforms. Policymakers must foster a 
culture that values adaptation and change by creating the legal and political 
space for local experimentation.

In the next chapter, Erik Thorbecke also takes a broad look at the expe-
rience and the keys to success, in terms of the broader goal of economic 
growth and poverty alleviation. His chapter focuses on Africa. His main find-
ings, described here, are that: (1) a quantum jump in GDP growth per capita 
occurred around 2000; (2) income inequality remained stubbornly very high; 
and (3) absolute poverty declined significantly since 2000. The more interest-
ing issue is his analysis of the interrelationship among growth, inequality, 
and poverty. Looking back, he argues that the majority of sub-Saharan African 
countries between 1960 and 2000 underwent a flawed structural transforma-
tion, characterized by a stagnating per capita income and a dramatic fall in 
the share of agriculture in the labor force. This meant that the migration that 
occurred was not pulled by rising incomes outside agriculture but pushed by 
lack of income opportunities within it, resulting in stagnant rural incomes. 
Again, in keeping with the forward-looking theme of this book, Thorbecke 
addresses the issue of how structural transformation can be further acceler-
ated. He concludes that the two most important elements of a development 
strategy are the reduction of inequality and the creation of productive jobs. 
The evidence presented in this chapter suggests that the recent structural 
changes in Africa have contributed to more inclusive growth and improve-
ments in the well-being of the poor, and that the two key interventions in 
this regard are investment in infrastructure and integrated rural development 
to improve small farmers’ productivity.
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In the next two chapters, there is also a regional focus: Marygold Walsh-
Dilley and Wendy Wolford examine the role of civil society and its inter-
actions with government on food security and nutrition in Latin America; 
and then, Andy McKay and Finn Tarp consider the case of Vietnam and its 
response to the world food price shocks in 2008. Both chapters emphasize 
the critical importance of government policy in the fight against hunger and 
malnutrition, but draw upon very different experiences and methodological 
approaches to do so.

Wolford has worked for over 15 years with one of the most important 
grassroots social movements in Latin American history, the Movimento dos 
Trabalhadores Rurais Sem Terra (the Movement of Rural Landless Workers, or 
the MST). In the case study here of the contemporary experience in Latin 
America, Wolford and her co-author Walsh-Dilley highlight the role of civil 
society and how it can influence the nature and extent of a government’s 
actions in combatting malnutrition. They point to the central role that civil 
society groups have played in pressuring governments to implement legisla-
tion and alleviate hunger and malnutrition—in essence, giving voice to vul-
nerable groups that are often excluded from the political process.

Finn Tarp and Andy McKay take a different approach in examining the 
political economy of food and nutrition policy in their case study of how 
the Vietnamese government responded to the price fluctuations during the 
period 2006 to 2012. They specifically focus on the impact, on both consum-
ers and producers, of the government’s response to the dramatic doubling of 
rice prices that occurred in 2008. Globally, much attention was accorded the 
deleterious impact of the 2008 price increase, including predictions by the 
World Bank that as many as 700,000 deaths would result. The overall con-
clusion of their chapter is that the Vietnamese government responded effec-
tively by imposing an export ban and reducing its export quota. They did 
so despite widespread criticism, both at home and internationally, that this 
would have adverse global and domestic results. In fact, the analysis in the 
chapter indicates that the poorer households, who are often net producers, 
were the main beneficiaries, while the losers were the wealthier non-produc-
ers. The effectiveness of government intervention in Vietnam contrasts with 
other countries, including those in the region, which were far less successful 
in buffering their economy from world price instability. McKay and Tarp thus 
provide some broader lessons, and interestingly, some that depart from the 
normal policy wisdom that is prevalent, in terms of how governments should 
intervene in the food system and agricultural economy.

These chapters in this part of the book all emphasize the importance of 
the decisions that governments make on the productivity of key sectors such 
as agriculture, and that affect the nutritional status and general well-being 
of the population. The role of knowledge and research in the policymaking 
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process is also underscored. This is done with the understanding that there 
is an important interaction between those institutions charged with generat-
ing evidence and the political considerations of government policymakers. 
Furthermore, there are other institutions, particularly in civil society, that 
often demand or seek input into the decision-making process. It is in this con-
text that the contribution by Roger Slade and Mitch Renkow to this book is so 
important. They discuss how institutions conducting research, in their search 
for relevance, seek close collaboration with a target audience—typically a gov-
ernment or its agents. A review of the germane literature shows that pay-offs 
to different forms of collaboration is under-researched, and the inherent risks 
of close collaboration—especially the explicit or implicit trade-offs between 
independence in choosing and analyzing research questions on the one hand, 
and the likelihood of influencing policy adoption and implementation on 
the other—are largely disregarded. These trade-offs often reflect the extent to 
which policy research agendas are captured by host governments or special 
interests. They are also influenced by the openness of the policy environment. 
To examine this issue more fully, the authors conduct a case study of the 
policy research of the International Food Policy Research Institute (IFPRI) in 
Ethiopia in support of the government’s development of its national agricul-
tural strategy. They find that this relationship gave IFPRI an important role in 
the policymaking apparatus; but at the same time, this close relationship had 
large impacts on the composition and nature of IFRPI’s research. Not surpris-
ingly, the analysis in this chapter raises some very important questions about 
the politics of external institutions working in support of government policy 
analysis, even if their main role is purportedly providing information to sup-
port evidence-based policymaking. And, more generally, Slade and Renkow 
inform the science of policy research in terms of the conceptual basis for how 
to design, undertake, and learn from this discipline and ensure its relevance.

Looking at the issue of the role of international institutions in an even 
broader context is the domain of the chapter by Robert Paarlberg, who argues 
that researchers should focus on the behavior of national governments and 
try to better understand why, unlike in the case of Vietnam discussed above, 
governments act in ways that seem ill-advised or inconsistent with economic 
and social ideals. This question is particularly salient since, according to 
Paarlberg, public policy remains the responsibility—and firmly under the 
control—of national and local government, and thus local political consider-
ations. This is despite the global reach and influence of transnational corpo-
rations and inter-governmental and international organizations, including 
non-governmental organizations. Focusing on the same 2008 food price 
shocks as discussed in the chapter by McKay and Tarp, for example, Paarlberg 
concludes that despite a robust rhetorical response by inter-governmental  
organizations, including convening meetings, creating task forces, and 
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founding new institutions to address the problem, in the end, all these  
initiatives had “no measurable impact on anybody’s food production or con-
sumption.” This lack of external authority and influence is also applicable to 
actors such as the World Bank, and, perhaps most surprisingly, transnational 
corporations. For example, this chapter debunks the myth that private corpo-
rations have disproportionate control over global food and farming incomes, 
and instead, shows that their influence is far less than commonly understood.

The analysis by Paarlberg about authority and influence is particularly rel-
evant in considering the topic of the final chapter of this part, the particularly 
contentious issue of climate change. Andrew Jones and Sivan Yosef argue 
that climate change is the most transformative force that will affect the pat-
tern and possibilities for global development in the future. This is indeed a 
hefty assertion, but one that the authors support by considering the changes 
in precipitation patterns, global temperatures, and the frequency and sever-
ity of extreme weather events. The important contribution of this chapter is 
that it identifies the principal linkages between climate change and nutrition. 
They make the case that increases in temperatures in many regions of the 
world—especially in developing countries where most of the malnourished 
live—lead to greater rainfall volatility, extreme seasonal heat, and more fre-
quent and severe droughts that will adversely affect nutrition through three 
principal intermediate outcomes: (1) the quality and quantity of crop and 
livestock production; (2) the stability of ecosystems; and (3) the distribu-
tion and survival of disease vectors. The chapter explores measures to both 
mitigate and adapt to climate change, and the potential role to be played 
by governments, industry, and civil society. In the case of mitigation, the 
strategies to reduce global greenhouse gas emissions are largely the domain 
of the developed and transition economies, although the chapter points out 
that agriculture contributes to climate in an important way, and in turn has 
great potential to mitigate the negative impacts on nutrition outcomes that 
are predicted from climate change. Strategies such as reducing fossil fuel use 
and improving energy efficiency in agriculture, adapting techniques such as 
reduced- or no-till agriculture, promoting agroforestry, and improved irriga-
tion technologies are all discussed. And in terms of adaptation, the authors 
suggest that the actions required are largely the same as those needed for 
sustainable development broadly, although they emphasize specific actions 
such as agroecological intensification.

In its totality, this book addresses emerging challenges, both scientific and 
at the level of formulating and implementing policies, to alleviating hun-
ger and malnutrition in the years ahead. Many of the issues and problems 
faced by researchers and policymakers today remain similar to those of years 
past. These include the widespread stunting and undernutrition that has 
proven so intractable; the perennial food policy dilemma of remunerative 
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prices for farmers and low food prices for consumers; and the distributional  
consequences of technological change. There are also new challenges, some 
of which have long existed but received relatively little attention, and oth-
ers that have emerged in the last decade. The former includes the household 
and health-related problems that have been accorded far too little attention, 
such as micronutrient deficiencies, as well as more supply side questions 
such as how to promote and incentivize diversity in production systems. 
Likewise, among the newly recognized problems at the household level are 
issues such as the burgeoning prevalence of overweight and chronic disease, 
while on the production side, is the issue of sustainability as environmental 
stress and agricultural systems are increasing at the nexus of the discussion 
of sustainable food systems. What is unambiguously true, however, is that 
the search for solutions will take place in a dramatically different global land-
scape from decades past. Globalization, revolutions in information and the 
biotechnology sectors, changes in the food value chain, issues of sustainabil-
ity, and the changing political environment—ranging from the realignment 
of north–south interests and priorities to forms of governance internation-
ally and domestically—have reshaped the thinking on how to address both 
traditional and newly emergent nutrition, food, and agricultural challenges. 
By bringing together three intertwined issues—the role of food and nutri-
tion policies at the microeconomic level, the role of agricultural research 
and development and food systems approaches, and the global scope and 
political economy of food and nutrition policy—this volume makes it clear 
that coordinated efforts at the local level must be complemented by a global 
agenda for action that enables policymakers and stakeholders to work col-
laboratively to address the vulnerabilities of the poor. And in that context, 
it is clear that while old prescriptions for success are still relevant—even 
if sometimes ignored, such as investing more in agricultural research and 
development—these efforts must be undertaken in a far more complex global 
economic environment. Whether it be the challenges of dealing with misgiv-
ings and misperceptions about genetically modified organisms, the global 
reach of multinational corporations that have an enormous role on the value 
chain, the competition of other sectors such as energy with the food sec-
tor, or the new realities of the triple burden of malnutrition that includes 
“hidden hunger” in terms of micronutrients and the scourge of chronic dis-
ease, the way forward is far more complicated, despite the progress of the 
past. Similarly, with more emphasis on evidence-based policymaking and 
with the raising of the standard of proof, in terms of causal inference and 
evaluation of impact, the microeconomic-level interventions, traditionally 
so widely embraced, have come under increased scrutiny. For example, what 
can really be expected of cash transfer programs with respect to nutritional 
improvement, and what should be the target groups of these interventions? 
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And overlaying all of these interventions are the political and social  
considerations and constraints that need to be taken into account when 
trying to translate knowledge and information into practice. These factors, 
too, are highlighted in numerous chapters in the volume. What emerges 
is a greater understanding and appreciation of the crucial role of govern-
ment, international organizations, and a range of civil society stakeholders 
in incorporating and translating the scientific knowledge highlighted in the 
volume into action. We see, for example, how the public debate over GMOs 
is of equal or greater importance than the technology itself in effecting adop-
tion of new seeds and agricultural varieties; or how despite the labors and 
pronouncements of intergovernmental agencies, their influence is receding 
relative to the state, even with their increased visibility and purported global 
constituency with shared transnational goals.

The experience of the contributors in research and policymaking, and shared 
and often long engagement, in the fight to alleviate hunger—albeit often 
from very different disciplinary and institutional perspectives—provides a 
way forward in addressing these multiple policy challenges and dimensions.
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Using Height-for-Age Difference Instead 
of Height-for-Age Z-Scores for the 
Meaningful Measurement of Catch-Up 
Growth in Children under 5 Years of Age

Jef L. Leroy, Marie T. Ruel, Jean-Pierre Habicht, and Edward A. Frongillo

Introduction

Chronic malnutrition in children remains an important global problem, with 
an estimated 165 million children under 5 years old being stunted (Black 
et al. 2013). Evidence suggests that the most effective way to reduce stunting 
globally is to scale up interventions to prevent (rather than treat or reverse) 
stunting, and that children should be exposed to these interventions during 
the full first 1,000 days of life (from conception to the child’s second birthday) 
(Black et al. 2008, 2013; Ruel et al. 2008). This period is now universally rec-
ognized as the “window of opportunity for preventing undernutrition,” and 
nutrition programs increasingly target women and children during this criti-
cal period. This programmatic shift from the earlier focus on children under 
5 years of age has been implemented not only because of the recognition that 
this is the period of most rapid growth failure (Victora et al. 2010), but also 
because there is some evidence, albeit mostly from one country (Guatemala), 
that interventions beyond this age have little or no impact on child linear 
growth (Ruel 2010). Thus, a common view among the nutrition community 
is that stunting is largely irreversible after 2 years of age, when the window of 
opportunity for preventing undernutrition has closed.

Despite the general consensus achieved about the importance of the first 
1,000 days, the verdict on the potential for catch-up in linear growth during 
mid- or later childhood or at adolescence remains open. The term catch-up 
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growth was first used to describe the reversal of linear growth retardation in  
children treated for secondary growth disorders, such as renal disease, Cushing’s 
syndrome, celiac disease, and hypothyroidism (Prader et al. 1963; Boersma 
and Wit 1997). Catch-up growth has been defined as “rapid linear growth that 
allowed the child to accelerate toward and, in favorable circumstances, resume 
his/her pre-illness growth curve” (Boersma and Wit 1997, p. 646). Adoption 
studies have also shown that malnourished children, adopted into wealthier 
households during their first few years of life, experience substantial catch-up 
growth. Little or no catch-up growth has been found, however, in children 
who remained in the same deprived settings in which growth retardation had 
occurred in the first place (Martorell et al. 1994).

Notwithstanding these earlier findings, the possibility that linear growth 
retardation can be reversed, even if only partially, has continued to intrigue 
researchers. A  number of recent studies document catch-up growth after 
2 years of age in children exposed to standard of care practices typical of 
developing country contexts, but in the absence of interventions specifically 
aimed at improving linear growth (Crookston et al. 2010; Outes and Porter 
2013; Prentice et  al. 2013). In contrast with earlier studies, which mostly 
used reductions in the absolute height deficit (Martorell et  al. 1994), this 
new body of research is entirely based on the use of height-for-age Z-scores 
(HAZ) to define catch-up growth (e.g., improvements in HAZ or the reversal 
of stunting).

The main objective of this study was to assess whether there is evidence of 
catch-up growth in children between 2 and 5 years old, when catch-up growth 
is defined as it was originally—as a reduction in the deficit in height (compared 
with standards) between two points in time. We use absolute height-for-age 
difference (HAD: child’s height compared to standards, expressed in centime-
ters) and compare with findings using HAZ. The rationale for this compari-
son is that HAZ, which is constructed from cross-sectional data, is useful to 
assess children’s attained height at a given age, but inappropriate to evaluate 
changes in height over time. We first show mathematically that using HAD 
to assess catch-up growth is fundamentally different from defining catch-up 
growth using HAZ. We then use data from select developing countries and 
compare changes in linear growth and evidence of catch-up growth in chil-
dren between 2 and 5 years old when estimated using HAD versus HAZ.

Study Scope and Definition

Most recent studies that documented catch-up growth have looked at changes 
in HAZ between childhood and either adolescence or adulthood (Adair 1999; 
Coly et al. 2006; Hirvonen 2013; Prentice et al. 2013). Others have looked at 
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changes in HAZ between early infancy (first 2 years of age) and mid-childhood 
(e.g., 5–6 years) (Crookston et al. 2010; Outes and Porter 2013; Prentice et al. 
2013). Our analysis focuses on the latter; therefore, our research addresses the 
question of whether or not catch-up in linear growth is achieved between 2 
and 5 years of age.

We define catch-up growth as population-level reductions in mean linear 
growth deficit with age. For simplicity, throughout this chapter, we use the 
terms height, HAZ, and HAD, irrespective of the child’s age, despite the fact 
that supine length, rather than standing height, is usually measured in chil-
dren less than 2 years old and that the terms “length” and “length-for-age” 
are normally used for these children.

Theoretical Background

Since infants and young children from diverse ethnic groups grow simi-
larly for the first 5 years of life when their nutrition, health, and care needs 
are met (Habicht et  al. 1974; WHO Multicentre Growth Reference Study 
Group 2006a), a single international growth standard is used to quantify the 
growth deficit for the first 5 years of life. The mean growth trajectory of a 
population of healthy children is expected to be at the median of the growth 
standards. Growth deficits in height for groups of children are thus expressed 
as the mean of the individual deficits. These are calculated as the difference 
between the measured height and the median sex- and age-specific height 
obtained from the growth standards. This HAD can be used in absolute 
terms (as proposed here), or be used relative to the sex- and age-specific stan-
dard deviation (SD) (i.e., standardized by dividing HAD by the SD from the 
growth standards to calculate HAZ as is traditionally done; see Equation 1.1). 
Catch-up growth is defined as a reduction in the absolute deficit as groups of 
children age.

Mathematical Background

HAZ is calculated as the age- and sex-specific absolute deficit in height  
(measured height minus age- and sex-specific median obtained from the 
growth standards) divided by the age- and sex-specific SD:
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The SDs for height are not constant over time—they increase substantially 
from birth to 5 years of age (see Figure 1.1).

Therefore, if HAD is negative but remains constant with age, the Z-score will 
increase with age (suggesting catch-up growth), for the simple mathematical 
reason that the denominator (SD) increases, and not because the numerator 
(the height deficit) has decreased over time. Likewise, HAZ can remain con-
stant with age or even improve, even while HAD decreases with age.

As noted earlier, most of the recent studies that found evidence of catch-
up growth based their conclusions on the observation that population mean 
HAZ increased after 2 years of age. These studies define population-level 
catch-up growth as an increase in mean HAZ over time (see Equation 1.2).

	

HAZ HAZ
HAZ

t t= =>
⇔ >

2 1

0∆ 	
(1.2)

The interpretation of Equation 1.2 is that, if HAZ is higher at time 2 than at 
time 1, there is catch-up growth in this population during the time period 
studied. Note that the definition based on the reversal of stunting (being 
stunted (HAZ < -2 SD) at time 1 and not stunted (HAZ > -2 SD) at time 2) used 
in some studies (e.g., Crookston et al. 2010) is mathematically equivalent. 
The validity of this definition of catch-up growth is questionable. HAZ is 
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Figure 1.1.  Standard deviation of the WHO 2006 growth standard by age
Source: Authors’ calculations using WHO child growth standards (<http://www.who.int/childgrowth/
standards/height_for_age/en/>).
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