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Preface

This 2012 Global Food Policy Report is the second in an annual series that provides an in-depth look at major
food policy developments and events. Initiated in response to resurgent interest in food security, the series
offers a yearly overview of the food policy developments that have contributed to or hindered progress in
food and nutrition security. It reviews what happened in food policy and why, examines key challenges
and opportunities, shares new evidence and knowledge, and highlights emerging issues.

In 2012, world food security remained vulnerable. While talk about hunger and malnutrition was plen-
tiful, it remains to be seen whether current and past commitments to invest in agriculture, food security,
and nutrition will be met. New data from the Food and Agriculture Organization of the United Nations
suggest that the world will fall short of achieving the first Millennium Development Goal of halving the
prevalence of undernutrition by 2015. Translating commitments into action is thus even more urgent.

Evidence points to a number of steps that would advance food and nutrition security. Investments
designed to raise agricultural productivity—especially investments in research and innovation—would
address one important factor in food security. Research is also needed to investigate the emerging nexus
among agriculture, nutrition, and health on the one hand, and food, water, and energy on the other. In
addition, by optimizing the use of resources, innovation can contribute to the push for a sustainable “green
economy.” Boosting agricultural growth and turning farming into a modern and forward-looking occupa-
tion can help give a future to large young rural populations in developing countries.

Beyond investing in research and innovation, more can be done in other areas to improve food security.
Donors can pay more attention to gender when designing development projects. Policymakers can take
into account the global repercussions of their domestic agricultural policies. This is true not only for the
developed countries, but also for Brazil, China, and India—emerging players in world agricultural mar-
kets whose actions will have a sizable impact on future food security. Building poor people’s resilience to
shocks and stressors would help ensure food security in a changing world. In any case, poor and hungry
people must be at the center of the post-2015 development agenda.

The topics covered in the 2012 Global Food Policy Report were selected following a number of consulta-
tions designed to capture the depth, relevance, and breadth of food policy issues in 2012. For inclusion in
the report, a topic must represent a new development in or a new way of looking at a food policy issue; it
must be international in scope (it must have affected several countries or stakeholders); and high-quality
research results or expert judgment must be available to allow for authoritative discussion of the topic.

To add perspectives and deepen discussion, we supplemented chapters with shorter contributions from
experts and stakeholders, including farmer representatives from Africa, Asia, and Latin America. I would
like to thank IFPRI’s Board of Trustees and Strategic Advisory Council, as well as IFPRI staff, for their
insights on current food policy developments and their expert advice on the selection of key issues.

I hope that this publication is met with interest, informs stakeholders and decisionmakers the world
over, helps set the research agenda for 2013 and beyond, and contributes to improving food policies so
they benefit the world’s poorest and most vulnerable people. I welcome your feedback, comments, and
suggestions at ifpri@cgiar.org.

SHENGGEN FAN
Director General
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Chapter 1

FOOD POLICY IN 2012

Walk the Talk

Shenggen Fan

HE WORLD FOOD SYSTEM CONTINUED TO BE IN A VULNERABLE
position in 2012. As the 2015 deadline for the Millennium Develop-
ment Goals approaches, progress toward halving the proportion of

people suffering from hunger is not on track. Granted, a number of countries

made important and promising changes in food-related policies, and the global
community made noteworthy commitments to strengthen aspects of food
security. For 2013, however, it will be critical to ensure that the discussions and
commitments made in previous years are translated into concrete actions.

Talk about food security in global and regional bodies was abundant in
2012. It was widely agreed at the Rio+20 summit that incorporating environ-
mental sustainability into economic policies and activities offers opportuni-
ties for achieving “green growth.” Two goals—Zero Net Land Degradation
and the Zero Hunger Challenge—were launched during the event. Much was
said during the Group of 20 (G20) and Group of Eight (G8) summits about the
need to increase investment in agriculture, especially in research to enhance
agricultural productivity and food security, and investment in nutrition to
enhance long-term human capital. But there is a need for a mechanism to
ensure and monitor actual implementation. New commitments were also made
to calm global food price volatility and spikes and to increase transparency in
bulk land acquisition deals through the adoption of voluntary guidelines for
land investment.

In alandscape full of rhetoric and promises, the on-the-ground reality of
implementation and action was mixed. On the one hand, there were several
positive developments, often built on the strong base established in recent
years. A number of countries in Africa have made noteworthy progress trans-
forming agriculture into a more productive and sustainable sector. Agricul-
tural spending, including investments in agricultural research by emerging
economies such as Brazil, China, and India, continued to increase. Donor
support to international agricultural research, particularly to CGIAR, main-
tained momentum after the strong growth of 2011. The private sector further

Shenggen Fan is the director general of the International Food Policy Research Institute
in Washington, DC.
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enhanced its commitment to global food secu-
rity through active engagement in the Business
20 (B20) summit and with the G8. Development
agencies such as the United States Agency for
International Development (USAID), the United
Kingdom Department for International Develop-
ment (DFID), the German Federal Ministry for
Economic Cooperation and Development (BMZ),
the International Fund for Agricultural Develop-
ment (IFAD), and the World Bank scaled up their
investments in agriculture, food security, and
nutrition.' Private foundations such as the Bill &
Melinda Gates Foundation also continued to play
alarger role in international agricultural develop-
mentin 2012.

On the other hand, progress fell short of pre-
vious commitments. Only a handful of African
countries met their 10 percent target of agricultural
spending as a share of the national budget. Emerg-
ing economies and some African countries often
used increased agricultural spending to subsidize
inputs and outputs, leading to trade distortions;
overuse of fertilizer, water, and energy; and the
crowding out of productive investments in areas
such as agricultural research and development
(R&D), irrigation, and rural infrastructure. To pro-
tect domestic consumers, several countries con-
tinued to use trade export bans, which exacerbate
global food price volatility. Global trade in food and
agriculture remained protected, and the prospects
of reaching any more trade agreements appear
remote. The United States and European Union
proposed new agricultural policies that could
potentially distort world agricultural and food
markets, leading to adverse effects on smallholder
farmers in developing countries. International
negotiations on climate change in December were
disappointing, and the agreement made in Cancun,
Mexico, in 2011 to decide on an agricultural work
program was ignored, with discussion deferred to
June 2013.

WALK THE TALK

THE GLOBAL FOOD SYSTEM REMAINED
FRAGILE IN 2012

New Numbers, Same Problem

Despite the revision of the methodology and data
used by the Food and Agriculture Organization

of the United Nations (FAQ), the new numbers

of hungry people paint only a slightly more opti-
mistic picture of the undernourished population
(Figure 1). Older estimates had shown an upward
trajectory for world hunger and a spike in 2008

and 2009. The new estimates, however, show that
developing countries made significant and constant
progress in reducing chronic undernourishment
until 2007—when progress slowed—and are closer
than previously believed to reaching the Millen-
nium Development Goal of halving the prevalence
of undernourishment by 2015. Still, the number of
chronically undernourished people remained high,
at 870 million in 2010-2012.

Although the new methodology and data are
important steps toward obtaining a more com-
prehensive measure of food security, these num-
bers also leave much information out. They reflect
the quantity of food in people’s diets (specifically,
kilocalories), but not the quality (that is, vitamins
and minerals). It is believed that a large number
of people suffer from micronutrient deficiencies
(“hidden hunger”), which is not captured by the
new measure.

Drought and Volatile Food Prices

The 2012 droughts in Central Asia, Eastern Europe,
and the United States led to tighter cereal supplies
and, subsequently, a spike in world cereal prices.
The year 2012 was the hottest year on record in

the United States.> Approximately 80 percent of
farmland in the United States was hit by the most
severe drought in half a century, with maize and
soybeans the most affected.’ Similarly, high tem-
peratures and low rainfall reduced wheat produc-
tion in Australia, Kazakhstan, Russia, and Ukraine,
which are among the top producers and exporters
of wheat. Because the most affected regions are also
some of the largest producers of key staple crops,
the drought will have implications for global food



FIGURE 1 Estimates and projections of undernourished people worldwide, 1990-2015
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security well into 2013 through upward pressure
on food prices. Erratic rains and prolonged dry
spells throughout Southern Africa also resulted
in declining maize production in Lesotho, South
Africa, and southern parts of Malawi, Mozambique,
and Zimbabwe. Crop production rebounded in the
Sahel region in Africa following the 2011 drought,
but closer inspection of the Sahel crisis suggests
that current food insecurity there is more a reflec-
tion of the region’s chronic, long-term vulnerabil-
ity than the result of a sudden, short-term shock
such as a single drought in 2011.* The resilience of
chronically vulnerable communities in the region
to crisis is weak. People barely had time to recover
and rebuild already limited assets after previous
droughts before the 2011 drought hit the region.
Drought conditions, together with the continued
use of maize for biofuel, contributed to a 25 percent
increase in international maize prices between June

and August, with prices reaching record levels in
August.® Because maize is used not only for human
consumption, but also for livestock feed, higher
maize prices led to higher prices for animal-based
products, and this increase is predicted to continue
in 2013. Similarly, the international price of wheat
rose by 32 percent between June and August 2012,
although it was still well below 2008 levels. The
increase in international cereal prices has proven to
be especially problematic for countries that depend
on cereal imports, in particular in Central and
South America and Central Asia.

Prices for many coarse grains also soared in the
Sahel region in 2011 and 2012 owing to a combi-
nation of drought, civil unrest, and locust infesta-
tion. In Burkina Faso and Mali, millet prices rose
by 66 and 63 percent, respectively, compared with
2011; sorghum prices, by 52 and 43 percent; and
maize prices, by 21 and 44 percent.® Toward the

FOOD POLICY IN 2012
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end of 2012, rising cereal supplies—as a result of
increased domestic production and cross-

border imports—contributed to a decline in prices
from record or near-record levels. Nonetheless,

the decline has been small and prices continue to
be relatively high because of flooding and politi-
cal insecurity in the region, threatening the food
security of nearly 19 million people.” Similarly, the
increase in wheat and maize prices in Southern
Africain 2012 due to low rainfall and international
market pressure has contributed to the deteriora-
tion in the food security of approximately 1.5 mil-
lion more people in the region since 2011.

In response to rising grain prices and decreasing
production and stocks, a number of countries—
including Argentina, Malawi, and Zambia—
imposed or maintained restrictions or bans on
grain exports. Such restrictions are designed to pro-
tect domestic food security during times of reduced
food production and higher food prices, but in
reality they are often counterproductive and result
in market instability and price volatility. Interna-
tional wheat prices increased slightly amid fears
that Russia and Ukraine would impose bans on
grain exports to protect domestic sellers and buy-
ers, but they soon fell again when both countries
ultimately rejected the bans. Some still fear that
these two countries will use informal mechanisms,
such as increasing administrative barriers and lim-
iting access to infrastructure, to limit exports. In
Tanzania, research has shown that maize export
bans have had a detrimental effect on the rural poor
and agricultural growth,® and in response to this
evidence, the Tanzanian government lifted its ban
in autumn 2012.

Conflict

Violent conflict—both a cause and a consequence
of food insecurity—played a role in a number of
countries in 2012. Food security in Central Africa
is especially hampered by persistent conflicts that
send thousands of internally displaced people and
refugees flooding into already strained food sys-
tems. An armed conflict in northern Mali, fol-
lowed by a military coup in the capital, led to the
displacement of more than 400,000 people (inter-
nally and in neighboring countries), disrupting

WALK THE TALK

trade flows, putting pressure on already limited
local food resources, and worsening the precari-
ous and drought-ridden food security situation in
neighboring countries created by the poor har-
vest in 2011.° Renewed violence in the Democratic
Republic of Congo resulted in the displacement of
approximately 2.2 million people within the coun-
try and forced a further 70,000 people to flee to
neighboring countries.'’ Furthermore, the Dem-
ocratic Republic of Congo is also home to more
than 100,000 refugees from other conflict-ridden
countries in the subregion. Ongoing conflict and
low rainfall have also disrupted food security in
Somalia, particularly in the southern and central
parts of the country."" All of these conflicts have
halted agricultural and livestock production activ-
ities, markets, and trade in the affected countries,
depriving many poor households of their livelihood
and limiting food access and availability.

In the Arab region, civil war in Syriahasled to a
refugee crisis that is being compounded by a food
crisis. In late 2012, the World Food Programme
identified about 1.5 million Syrians as being in
urgent need of food assistance.'” Elsewhere in the
region, in the aftermath of the Arab Awakening,
political and economic recovery has been slow.
Food security in Tunisia has stabilized, but because
of lower crop production and foreign currency
inflows during 2012, the food security situation has
worsened in Yemen and to a lesser degree in Egypt
and Libya.

Long-Term Drivers of the Global Food
System

A number of strong driving forces are exerting
pressure on food production, consumption, and
markets. For example, rising incomes and rapid
urbanization in many developing countries are
changing the composition of food demand. Energy
markets are having a greater impact on food secu-
rity thanks to growing biofuel markets and the
increasing share of energy in agricultural costs. The
recent push for more investment in agricultural
R&D may result in advances in agricultural produc-
tivity that also have a large impact on food systems.
The implications of these changes for food
security will depend heavily on the choices



policymakers make now and in the years ahead.
IFPRI’s International Model for Policy Analysis of
Agricultural Commodities and Trade (IMPACT) is
a useful way to look at future scenarios under differ-
ent policies and other conditions. Researchers have
used it to look specifically at what could happen to
food prices and food security if the world achieves
higher agricultural productivity, experiences higher
energy prices, or lowers demand for meat. The
results show that policy choices that lead to higher
energy prices could make food prices even higher
and more volatile than they have been in recent
years. Cutting developed countries’ consumption of
livestock products has only small impacts on food
security in developing countries. Increasing agri-
cultural productivity, however, by expanding public
and private investments would lower food prices,
lead to higher agricultural production, and result

in greater food security. Changes in the dietary
patterns, productivity growth, and energy policies
of emerging countries—namely Brazil, China, and
India—have an especially large impact on future
food security outcomes given the significant roles
of these countries as producers and consumers (see
Chapter 8 of this report).

DEVELOPMENTS AND OPPORTUNITIES IN
2012

New Sources of Agricultural Growth

After years of stagnation, new evidence in 2012
showed that in many developing countries the
transformation of agriculture into a modern,
competitive, and productive sector accelerated

in recent years. Between 2001 and 2010, world
agricultural production grew at an average annual
rate of 2.4 percent, close to its historical average
growth rate of 2.3 percent a year since the 1970s.
Closer inspection reveals that agricultural produc-
tion entered a period of accelerated growth around
1995, following more than 20 years of gradually
decreasing growth rates. At the same time, there
has been a global shift in what kind of food is grown
and where. Global food production increasingly
comes from developing countries and is made up
of less cereal grains and more horticultural and oil

crops, a reflection of changes in the types of foods
consumers are demanding.

The sources of agricultural growth have changed
over the past several decades. Growth in total factor
productivity, a measure of output growth that does
not come from input growth, accelerated substan-
tially in 2001-2009 compared with the average for
1971-2009 (see Chapter 2). Until the late 1980s,
farmers achieved most of the growth by using more
inputs such as land, fertilizer, and labor. This input
intensification accounted for 90 percent of agricul-
tural growth in the 1960s, 80 percent in the 1970s,
and 75 percent in the 1980s. Starting in the 1990s,
however, greater use of inputs accounted for less
than 20 percent of agricultural growth, while more
than 80 percent came from higher total factor pro-
ductivity—that is, producing more with the same
amount of inputs.

Two large developing countries in particular,
Brazil and China, have had sustained high growth
in total factor productivity over the past two
decades. Several other developing regions, includ-
ing Southeast Asia, West Asia and North Africa,
and Latin America and the Caribbean, also regis-
tered accelerated total factor productivity growth
during the last decade. The major exception is
Africa south of the Sahara, where long-run total
factor productivity growth has remained below
1 percent a year. Rapid growth in Africa still comes
largely from farmers’ cultivation of new land and
greater use of fertilizers. This situation points to the
great potential for Africa to accelerate its growth
and transform its agricultural sector through an
increase in agricultural productivity.

Investments in agriculture—especially in
agricultural research and innovation—have been
shown to play an especially important role in rais-
ing agricultural productivity, overcoming con-
straints posed by increasingly scarce resources such
as land and water, and improving economic effi-
ciency in the use of fertilizers and pesticides.

Pushing to a Green Economy

The “green economy” movement took a promi-
nent place on the international stage at the United
Nations Conference on Sustainable Development
in Rio de Janeiro in June. At this event, known as

FOOD POLICY IN 2012
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Rio+20, heads of state were challenged to commit
to a concept of a green economy that integrates sus-
tainable development and poverty eradication (see
Chapter 3). The resulting declaration, “The Future
We Want,” offers a vision of sustainable develop-
ment and calls for a wide range of actions, including
the integration of ecological concerns into overall
economic policy and the formulation of sustainable
development goals."* Despite the vision presented,
the conference did not produce a firm policy road-
map and timeframe. The indicators of commitment
and measures of accountability that are needed to
realize the vision are also clearly lacking.

During the Rio+20 event, the United Nations
secretary-general launched the Zero Hunger Chal-
lenge in an ambitious bid to combine hunger reduc-
tion with sustainable development efforts. The
initiative calls for access to adequate food all year
round for all people, the elimination of stunting in
children younger than two, the sustainability of all
food systems, a 100 percent increase in smallholder
productivity and income, and zero loss and waste of
food. Similarly, leaders agreed to targets of zero net
land degradation by 2030, zero net forest degrada-
tion by 2030, and drought preparedness policies in
all drought-prone countries by 2020. While these
initiatives should be applauded, they need to be
accompanied by clear measures, timeframes, and
accountability mechanisms to become a reality.

One aspect of the green economy that has
increasingly been featured in policy discourse and
research is the idea of the bioeconomy—an econ-
omy that has moved beyond petroleum and is based
on the use of renewable bio-based resources to
produce food, health, and industrial products and
energy. The bioeconomy includes not only crop
agriculture, but also aquaculture, forestry, and
biomass production, among many other things. In
early 2012, the European Commission presented
its bioeconomy strategy and action plan with the
objective of increasing investments in bioeconomy
research and enhancing the competitiveness of bio-
economy sectors.'*

Gender: From Attention to Action

The year 2012 was marked by significant new atten-
tion to the role of gender equality in agricultural
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growth and food security. A wealth of recent evi-
dence has shown that agricultural and nonagri-
cultural reforms to increase women’s capacities,
engagement, and access to productive resources
can improve agricultural performance and food
security (see Chapter 4). The World Bank’s World
Development Report 2012 and FAO’s State of Food
and Agriculture 2010-2011, for example, emphasized
women’s important contributions to agriculture in
developing countries, highlighting the agricultural
productivity gains and nutritional benefits that can
be reaped from greater gender equality. Increasing
food security requires policies that most efficiently
close the gender gap in women’s access to resources
and services within and outside of agriculture,
including education, extension, technologies, polit-
ical institutions, and financial services.'

In response to the evidence, aid donors and
developing countries have taken steps in recent
years to address gender inequality and the special
needs of women in agriculture as part of broad-
based food security programs. Until recently, how-
ever, measuring the degree to which development
programs actually empower women has been diffi-
cult. In 2012, to help quantify changes in women’s
empowerment and gender equality, IFPRI, USAID,
and the Oxford Poverty and Human Development
Initiative launched the Women’s Empowerment in
Agriculture Index.' The index—a tool for monitor-
ing how agricultural development programs affect
women’s empowerment and gender equality—is
currently used to assess programs under Feed the
Future, an initiative led by USAID and executed
by various US government agencies in a number of
developing countries.

The renewed commitment to gender equality
in agriculture can result in improved productivity
and food security, but it must first be mainstreamed
into policy actions. Agricultural strategies and pro-
grams need to be based on a deeper understanding
of the similar and different interests of women and
men as both consumers and producers within food
systems, paying specific attention to the gender gap
in access to assets. To achieve this, greater efforts
are needed to collect evidence disaggregated by
gender that can be used to improve future interven-
tions and keep all actors accountable.



Where the Jobs Are

Unemployment and underemployment have signifi-
cant social and economic implications. Agricultural
development in many developing countries has the
potential both to improve food security and to cre-
ate jobs. However, young people in many develop-
ing countries often do not see farming as a viable
and lucrative career, and they reject agriculture in
favor of jobs in cities. Yet, in order for agriculture to
become a technically dynamic and high-productivity
sector that contributes to food security, it needs
an influx of educated and innovative young labor
(see Chapter S). In turn, a profitable and produc-
tive agricultural sector would provide employment
opportunities for a growing population of young
people and thereby raise both their food production
and their incomes. The engagement of young peo-
ple in the agricultural sector is especially important
in Africa, where the manufacturing and services
sectors in urban areas cannot fully absorb the bur-
geoning young population entering the labor force.
A growing and diversifying agricultural sector will
also fuel the development of the rural nonfarm
economy, especially the services sector, which can
also play an important role in generating income
and employment opportunities for young people by
providing the agricultural sector with vital services
and goods.

In 2012, several international meetings signaled
a greater focus on the goal of increasing young peo-
ple’s employment in agriculture. The “Young Peo-
ple, Farming, and Food” conference, held in Ghana,
examined research and policies related to engaging
young people in the agrifood sector. The 4th Con-
ference of the African Union Ministers in Charge
of Youth, held in Ethiopia, highlighted the need
for countries to implement the African Union’s
strategies for empowering youth and increasing
youth-focused investments. The International Fund
for Agricultural Development’s Farmers’ Forum
included a special session on youth in agriculture,
which proposed increasing youth representation in
farmers’ organizations, increasing funding for agri-
cultural programs that target youth, and improving
young people’s access to natural resources, mar-
kets, financial services, and knowledge."” Some
country-level efforts to support young commercial

farmers have also been made. For example, the gov-
ernment of Nigeria has placed a significant empha-
sis on agriculture in its recently launched Youth
Employment Programme and taken significant
steps toward launching a Youth Employment in
Agriculture Programme, including a consultative
workshop, with the goal of creating

1 million jobs for youth by 2015.

Youth employment in agriculture and the non-
farm economy can take various forms, including
full-time work on existing or new landholdings,
small-scale agribusiness such as veterinary ser-
vices or mechanization services, retail trade, or
wage labor on farms or in agricultural processing
plants. To support these options, developing coun-
tries must make agricultural land, capital, and skills
more available to young people and make agricul-
tural development programs more responsive to
their needs. Countries must promote innovations
in rural financial services and institutions, dereg-
ulate land rental markets, provide demand-driven
agricultural advisory services, and offer flexible
short-term training programs. Additionally, young
people in rural areas need to have easy access to the
amenities that are available in urban areas, includ-
ing physical and social infrastructure such as roads,
electricity, and education. Agriculture in Africa, for
example, needs to be seen not only as an instrument
for economic growth and improved food security
but also as a major employer of the region’s young
people. Making agriculture profitable, competitive,
and dynamic will not only attract young people, but
also benefit the wider society and global commu-
nity by increasing growth, improving food secu-
rity, and preserving an increasingly fragile natural
environment. To support these efforts, developing
countries need to link their existing political com-
mitments to agricultural development and youth
employment in order to capture the complementar-
ities of the agricultural and youth agendas.

Extending Support for Rich-Country
Farmers

Despite years of calls for an end to high and dis-
tortionary payments to farmers in Europe and the
United States, no such change occurred in 2012
(see Chapter 6). A new US farm bill was not passed
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in 2012; rather, the US Congress extended the pre-
vious farm bill for one year, meaning that the issues
raised in 2012 will continue to be debated in 2013.
The proposed new bill actually increases support
for agriculture by replacing the current system of
annual fixed payments to farmers with insurance
subsidies designed to protect farmers from both
annual and multiyear losses. Given the apparent
evolution of US farm policy toward greater domes-
tic support for agriculture, this bill could make it
more difficult for the United States to build global
support for freer trade and less distortionary agri-
cultural policies.'®

The European Commission (EC) has proposed a
number of key reforms to its Common Agricultural
Policy. Over the past 20 years the Common Agri-
cultural Policy has progressively shifted away from
price supports and subsidized exports of surpluses
toward direct payments to farmers. The current
proposal makes the payments more conditional on
farmers’ compliance with environmental regula-
tions, requiring farmers to, among other things,
diversify crops, maintain existing permanent pas-
tures, and dedicate a minimum amount of land to
ecological focus areas. Income transfers to farmers
will remain very high (compared with the United
States). The proposal also includes measures to help
farmers cope with future price crises, albeit to a
much lesser degree than in the United States, given
that the EC proposes ceilings on any insurance and
income stabilization payments to farmers.

Although these support policies are not directly
linked to production incentives, they can help farm-
ers maintain or increase their production levels by
improving their production capacity. If the support
policies raise production in the European Union
and the United States, this could potentially distort
and undermine agricultural production in other
countries and contribute to a risky concentration
of agricultural production in just a few countries.
These policies could launch the global food system
on a slippery slope, where other countries adopt
their own distortionary agricultural policies.

At the same time, however, a positive step took
place with regard to biofuel policy in Europe. In
response to the growing debate over the use of
crops for food versus fuel, the EC introduced a
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proposal in October 2012 to impose a S percent
limit on the use of food crop-based biofuels to meet
the European Union’s 10 percent renewable energy
target by 2020. This proposal aims to promote the
development of alternative second- and third-
generation biofuels, which contribute significantly
less to greenhouse gas emissions and do not com-
pete with global food production. In the United
States, despite numerous discussions and calls

for change in 2012, particularly after the recent
drought, little was done to reduce the use of food
grains in biofuel production.

Food Policy Developments across
Regions and Countries: A Mixed Picture

A number of significant food policy developments
took place in all major regions in 2012. Although
these changes often received less attention than
global initiatives or events, they nonetheless have
fundamental impacts on global food security (see
Chapter 7).

African agriculture continued along its path
of transformation in 2012. From 2006 to 2011,
annual agricultural growth was strong in a number
of African countries: approximately 12-13 percent
in Angola and Liberia; 7 percent in Botswana,
Ethiopia, and Malawi; 5 percent in Rwanda; and
4 percent in Ghana and Tanzania.'” This rapid
growth was fueled largely by more investment
in agriculture, increased use of fertilizer, and the
adoption of high-yielding crop varieties, together
with more friendly macroeconomic policies. Pov-
erty rates in these countries have declined, but rates
of hunger and malnutrition remain high. And the
region is extremely vulnerable to weather shocks
and conflict. The 2011-2012 food crisis in the Afri-
can Sahel region was a testimony to this vulnera-
bility. In response to the crisis, the Global Alliance
for Resilience Initiative in the Sahel was launched
to protect vulnerable communities through a com-
bination of social safety nets, nutrition programs,
emergency food reserves, and assistance with rais-
ing people’s production and assets. In the long run,
however, making the region more resilient and
reducing its vulnerability will require raising agri-
cultural productivity through policy reforms and



investments in agricultural research, irrigation,
market infrastructure, and institutions.

In South Asia, India’s decision to allow foreign
direct investment in multibrand retail—such as
supermarkets—in 2012 may provide an opportu-
nity to transform the country’s private retail sector
through increased competition and investments. By
potentially cutting out intermediaries and improv-
ing storage technologies and transportation, this
reform could reduce food prices for poor consum-
ers while offering small farmers better and more
profitable market access, thus improving India’s
food security. However, because the increase in
foreign direct investment could also have negative
impacts, such as putting small vendors out of busi-
ness, emphasis needs to be put on the net effects of
the reform. Along the same lines, Bangladesh’s food
security has improved significantly over the past
several years because of the government’s delib-
erate policies to increase investment in agricul-
ture, scale up social safety nets, and build national
grain stocks for emergency and social safety net
purposes. The government has also developed an
ambitious vision to substantially reduce hunger
and poverty by 2021 and an investment plan to
secure the country’s food supply. The country was
expected to produce record levels of food in 2012,
but localized food insecurity persists.

At the same time, there have been some reversals
in policy developments in the region. India’s Tech-
nical Expert Committee recommended a 10-year
moratorium on field trials of genetically modi-
fied crops, depriving the country of the chance to
use these technologies to further enhance yields,
nutrition, and resilience against droughts, floods,
heat, biotic stresses, and other natural adversaries.
The Supreme Court has not yet made a final deci-
sion on the moratorium and is currently awaiting a
more comprehensive report on genetically modified
crops from the committee.

In Nepal, agriculture can play a key role in
improving food and nutrition security, but the
government’s proposal to substantially increase
fertilizer subsidies may do more harm than good
by crowding out more productive investments—in
areas such as R&D, irrigation, and rural infrastruc-
ture—and social safety programs. This is especially

problematic and significant in Nepal, which has
one of the highest rates of child malnutrition in
the world.

In East Asia, the year 2012 was a turning point
for China. After many years of near self-sufficiency
in major grains (rice, wheat, and maize), China had
to import 2-3 million metric tons of rice, 4-5 mil-
lion metric tons of wheat, and 5—6 million metric
tons of maize in 2012, in addition to continuing to
import almost 60 million metric tons of soybeans.
This shift may lead the country to pursue protec-
tive trade policies in the future, with potentially
negative implications for famers in other develop-
ing countries and for the global agricultural trade
system. A positive development was China’s 2012
No. 1 Document, which laid out the government’s
plan for substantial investment in agricultural R&D
in 2012 and beyond. The country’s public spend-
ing on agriculture is outpacing that of Brazil and
India and is on a trajectory approaching that of the
United States.

The traditional leader in rice exports—Thai-
land—exported less rice than India and Vietnam
in 2012. Thailand’s new policy of guarantee-
ing farmers’ prices at levels well above the mar-
ket rate pushed up the price of its rice and made
it uncompetitive, leading to a reduction in its
rice exports and an increase in government rice
stocks. Although the policy pushed international
rice prices slightly higher, the impact was largely
neutralized by strong competition and increased
rice exports from India on the heels of the Indian
government’s removal of restrictions on certain
types of rice exports in 2011.>° Myanmar took steps
toward increasing its rice exports by undertak-
ing agricultural reforms, creating an agricultural
bank, and supporting seed production companies.
If the right policies are adopted, the country has
the potential to become a major food exporter in
the region.

Latin America and the Caribbean produced an
increasing share of the world’s agricultural output
in 2012 compared with previous years. Although
extreme weather may have reduced 2012 grain pro-
duction, meat production was projected to increase.
Public agricultural investment has increased
in Latin America in recent years, but most of
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this increase has taken place in just a few coun-

tries. Investment in smaller, poorer countries has
declined. It is also worth noting that Latin Amer-
ica has a dual role to play both as a large exporter

of agricultural and food products and as a provider

of environmental goods, such as rainforests with

rich biodiversity. In 2012, intense debate between

Brazilian farmers and environmentalists over the

What to Watch for in 2013

>

12

Where will agriculture, food security, and nutrition be posi-
tioned in the post-2015 development agenda, and how will they
be accounted for if the green economy moves from concept

to reality?

How effective will the international development community be in
strengthening the resilience of the global food system to shocks
and emergencies? Will we see improvements in the early-warning
and food security information systems in developing countries?

To what extent will climate change be taken more seriously at
intergovernmental forums? Will binding commitments come forth?

How will economic uncertainties in the United States and the
European Union influence the quantity and quality of their foreign
assistance policies? And what will be the impact of their new agri-
cultural policies on food security in developing countries?

Will China continue to increase its grain imports, or will there
be additional institutional innovations to transform its agricul-
tural sector?

Will India’s food security bill and large-scale programs such as
direct cash transfers improve its food and nutrition security?

Can the continued conflicts in the Arab World and Africa be
contained, or will further unrest shake the regions and affect
food security?

How will the private sector, in particular multinational food com-
panies, engage in addressing malnutrition—both undernutrition
and obesity—in developing countries?

With major changes on the environmentalist front regarding the
use of genetically modified organisms in agriculture, will there be
a significant shift in Europe’s acceptance levels with potential pos-
itive outcomes for global food security?

How will increased information sharing—through the open access
movement and the soaring use of mobile devices—affect agricul-
ture and rural development?
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use of the Amazon rainforest continued. Brazil

has successfully developed a rapidly growing and
robust sugarcane-based ethanol industry over the
past several decades, and now the government and
private sector in Brazil are working to replicate this
success with the development of biodiesel produc-
tion from palm oil. This expansion will undoubt-
edly mean that biofuel production will continue

to have an important impact on biodiversity and
global food security.

The Arab world is one of the few regions where
hunger levels have increased in recent years. Eco-
nomic growth in the region has been persistently
slow, and child malnutrition is high. To address
food insecurity, governments have mostly contin-
ued the policies adopted during the 2008 global
food crisis and the 2010-2011 uprisings, such as
increased public sector wages and subsidies for fuel
and food—policies that are often poorly targeted
and that strain already stretched public budgets. Yet
some Arab countries also initiated longer-term pol-
icies and investments in 2012 designed to improve
food security, such as reforming food subsidies
(Jordan, Sudan, and Tunisia), increasing grain
reserves (the Gulf Cooperation Council*'), and
setting up a committee to monitor food prices and
availability (Saudi Arabia).

OUTLOOK FOR 2013

Many of the factors that have caused today’s vul-
nerable food security will remain in 2013. Poor
countries and poor people will continue to be hard
hit by a number of ongoing economic and environ-
mental shocks, such as natural disasters, conflicts,
and the lingering volatility of food prices. Given the
likelihood of such shocks, there is an urgent need to
build the resilience of global and national food sys-
tems as well as of poor households and people. This
means developing strategies and policies that help
individuals, communities, regions, and countries
cope with and recover from shocks and achieve
food security, health, and well-being. Social
systems and ecosystems should be made resil-

ient to both natural disasters and human-induced
crises, both sudden and slow moving. Dry areas
deserve special attention as they are home to half
of the world’s poor and hungry people, and climate



change will make them even more vulnerable.
International dialogues, such as the World Eco-
nomic Forum, the G8, and the G20, must be used
as platforms to develop this concept, propose pol-
icy options, and formulate concrete commitments
and actions to reduce poor people’s vulnerability
to food and nutrition insecurity and enhance their
capacity for long-term growth.

The nexus among agriculture, nutrition, and
health, and the nexus among food, water, and
energy have been promoted separately for the past
several years, including at the “Bonn 2011 Con-
ference: The Water, Energy, and Food Security
Nexus” and IFPRI’s 2011 conference “Leveraging
Agriculture for Improving Nutrition and Health.”
The agenda for 2013 must bring all of these themes
together. Although trade-offs exist among agri-
culture, nutrition and health, and environmen-
tal sustainability, it is important to explore and
develop triple-win solutions. Measurable goals
should thus include both environmental sustain-
ability and nutrition in addition to agricultural
growth and food security and should have clear
timelines and phases. Efforts to protect and pro-
mote human health should go hand in hand with
efforts to improve the health of livestock, crops,
and ecosystems. To build up evidence on triple-win
mechanisms, indicators must be developed to
track and evaluate the food security implications
of green economy strategies, policies, and invest-
ments. Many conferences on nutrition will take
place in 2013 and 2014, such as the Joint FAO/
World Health Organization International Confer-
ence on Nutrition. These discussions should take
an integrated approach to tackling the challenge of
malnutrition, including establishing targeted safety
nets, reshaping agricultural policies and practices
to promote nutrition, reducing food waste and
losses, promoting sustainable and healthy diets,
and increasing the coverage of clean drinking water
and sanitation.

Greater technical and financial support should
continue to be allocated toward establishing
national institutions to design, implement, mon-
itor, and evaluate food security programs, initia-
tives, and policies. Asian experiences have shown
that returns from this type of support are high,
and many countries have committed resources

and initiated policies to support food security and
poverty reduction. The greatest challenge they
face is the lack of capacity in implementing these
programs, initiatives, and policies. The G8, which
is under the leadership of the United Kingdom in
2013, must fulfill the commitments made in L'Aq-
uila, Italy, in 2009 and support the implementation
of country and regional agricultural strategies and
plans through country-led coordination processes.
In a welcome development, Ireland has put hunger
high on the agenda of its European Union presi-
dency during the first half of 2013.

Finally, in 2013 and beyond, the conversation
will continue on the Millennium Development
Goals and their successors. Past progress, while
inadequate in many ways, has shown that cutting
food insecurity—sometimes dramatically—is pos-
sible. There will also be a push to integrate envi-
ronmental sustainability goals into the post-2015
development agenda. While development goals
should strive for environmental sustainability, poor
people must be the center of the post-2015 devel-
opment agenda. The focus of food policies should
shift from cutting hunger toward eliminating it
completely—within a clear timeframe and with
mechanisms for holding countries, international
institutions, and other relevant actors accountable
for meeting this goal.

The global development community has been
busy talking about overcoming hunger and mal-
nutrition for long enough. Now it is time to walk
the talk by turning the discussions and promises
into actions. M
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Chapter 2

AGRICULTURAL PRODUCTIVITY

A Changing Global Harvest

Keith Fuglie and Alejandro Nin-Pratt

N 1961 THE WORLD WAS FEEDING 3.5 BILLION PEOPLE BY CULTIVATING
1.37 billion hectares of land. A half century later, the world popula-

tion had doubled to 7 billion while land under cultivation increased by
only 12 percent to 1.53 billion hectares. How, then, did agricultural produc-
tion triple? By increasing productivity. By getting more output from existing
resources, global agriculture has grown, proving wrong past concerns that the
world’s population would exceed its food supply. In fact, at the global level, the
long-run trend since at least 1900 has been one of increasing food abundance:
in inflation-adjusted dollars, food prices fell by an average of 1 percent per year
over the course of the 20th century (Figure 1). But then, over the past decade,
something changed.

Around 2002, real food prices began to rise, and the shock was not merely a
temporary one. Agricultural commodity prices spiked sharply in 2008, 2010,
and again in 2012. Demand-side factors (including continued population
growth, greater per capita consumption of meat, and diversion of crop com-
modities for biofuel) and weather-induced production shocks (like the 2012
drought in North America) are certainly major forces behind the high and
volatile prices of recent years. But the persistence of rising commodity prices
has renewed concerns about whether agriculture is facing new constraints on
growth. In fact, for major cereal grains like wheat and rice, average rates of
yield growth have slowed from about 2 percent per year in the 1970s and 1980s
to about 1 percent per year since 1990. Additionally, there is evidence that

some developed countries have recently seen a slowing down of growth in agri-
cultural total factor productivity (a broad measure of sectorwide productivity),
which has an effect on developing and developed countries alike.! A slowdown
in agricultural productivity growth could signal rising food scarcity, higher
commodity prices, and increased competition for the world’s land, water, and
energy resources. With such grave consequences, it is more urgent than ever to

Keith Fuglie is the chief of the Resource, Environmental, and Science Policy (RESP)
Branch at the US Department of Agriculture’s Economic Research Service (USDA-ERS) in
Washington, DC. Alejandro Nin-Pratt is a research fellow in the Development Strategy
and Governance Division of the International Food Policy Research Institute in Washington,
DC. The views expressed in this chapter are those of the authors and do not necessarily
reflect those of the USDA-ERS.



Cutting Consumer Food Waste

Industrialized countries waste more food
per capita than developing countries.
For example, in 2007 North America and
Europe wasted 95-115 kilograms of food
per capita, compared with 6-11 kilograms
per capita in Africa south of the Sahara
and South and Southeast Asia.' Few
peer-reviewed, published studies provide
national food waste estimates, particu-
larly for farm-level losses. Nevertheless,
the food waste literature suggests that
most of the food waste in industrialized
countries occurs at the consumer level
(not at the farm level, as in developing
countries). Waste also represents lost
resources used to produce that food.? This
means that soil is eroded, water sources
depleted, and air possibly polluted for
food that never even gets consumed.?

It would, of course, be ideal to just
generate less waste overall. As a supple-
mental strategy, the US Environmental
Protection Agency's’ “food recovery
hierarchy” suggests that the top priority

is to recover or claim wholesome food
before it is wasted to feed hungry peo-
ple by, for example, donating it to local
food banks. Using food waste that meets
safety standards for livestock, zoo ani-
mals, and pets is next in the hierarchy,
followed by recycling food and food waste
for industrial purposes. Composting food
to improve soil fertility is a relatively low
priority because the focus is to first make
the most of the resource material before
returning it to the soil. The last resort
should be disposal through landfilling

or incineration because of the negative
impacts on the environment.

Food waste occurs for many reasons.
Many of these causes are similar across
industrialized countries (for example, food
often spoils when consumers buy more
than they need with family-sized pack-
aging or “buy 1, get 1 free” offers), but
some factors have greater variation and
are less understood (such as food used
in cultural traditions). Regardless, food

JEAN C. BUZBY

waste at the consumer level is so wide-
spread—aoccurring every day in millions
of households, food-service venues,
schools, hospitals, and other institutions
worldwide—that interventions will be
challenging. Diverting uneaten food to the
next best use involves resource and logis-
tical challenges, but perhaps the success
story of recycling can provide helpful
information.

Understanding where and how much
food is wasted and the value of this waste
is important information that industries
and policymakers can use to raise aware-
ness, reduce food waste, and increase the
efficiency of both the farm-to-fork system
and food recovery efforts to feed the
growing population. Governments may be
able to work with the food industry and
consumer groups to motivate reductions
in food waste at every stage of the food
chain.

Jean C. Buzby is an economist in the Food Economics Division of the US Department of Agriculture’s Economic Research Service in

Washington, DC.
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ensure agricultural productivity growth. This chap-
ter offers a reassessment of that growth at the global
level and identifies ways to keep it on the upswing.

WHAT CHANGED?

World agriculture has undergone some funda-
mental changes in the past few decades. One has
been that many developing countries have greatly
expanded their capacities in agricultural research
and innovation. Combined with support from
international agricultural research centers, this
has led to the availability of improved technologies

A CHANGING GLOBAL HARVEST

and practices for local farmers. Complementing
this have been institutional and policy reforms,
improvements in farmer education and health, and
investments in rural infrastructure, all of which
help create an environment where new farm tech-
nologies and practices are adopted more rapidly.
Greater productivity growth in developing-
country agriculture can certainly pull up the aver-
age for global productivity.

A second major development has been the
changing location and composition of global agri-
cultural production. With slower agricultural
growth in developed countries and a significant



FIGURE 1 Agricultural price index and population trend, 1900-2010
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reduction in agricultural output from post-Soviet
states, developing countries now account for a large
and growing share of global agricultural produc-
tion. And, as rising incomes cause changes in the
types of foods consumers demand, the share of sta-
ple food commodities in world agricultural produc-
tion has declined. Two new studies—one published
in 2012 and one that is forthcoming—used differ-
ent methods to estimate trends in agricultural pro-
ductivity at the global level.> Both found that the
productivity growth rate has actually accelerated

in recent decades, led by improved performance

in developing countries. It follows, therefore, that
future challenges to global food security, apart from
long-term risks related to climate change, are more
likely to be the result of uneven access to resources,
technologies, and food than the world’s ability to
increase global agricultural production and food
availability in the aggregate.

A SHIFTING AGRICULTURAL SUPPLY

World agricultural production grew at an average
annual rate of 2.4 percent between 2001 and 2010,
close to its historical average growth rate since

the 1970s of 2.3 percent per year. However, recent
years demonstrate a period of accelerated growth
that started around 1995, which, in turn, followed
more than 20 years of gradually decreasing growth
rates (Figure 2).

The exceptionally slow growth observed in the
1990s reflected a sharp contraction in agricultural
production in the former Soviet bloc, but the trend
of declining agricultural growth in the decades
prior to 1995 also includes a slowing of growth in
some high-income countries, especially in Western
Europe and Japan.

This slowing of growth in high-income and
transition economies of the former Soviet bloc has
led to a major geographic shift in where agricul-
tural production takes place globally (Figure 3). In
1965, 56 percent of total agricultural output was
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FIGURE 2

Evolution of the annual growth rate of global agriculture, 1970-2010
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produced in those same countries, although they
only comprised 33 percent of the world’s popu-
lation at that time. Developing countries, on the
other hand, with 76 percent of the world popula-
tion, produced just 44 percent of total agricultural
output. By 2010, the same high-income and tran-
sition economies produced 32 percent of global

In addition to the shifting location of
agricultural production, changes have
occurred in its composition.

agricultural output and held 21 percent of world
population. Developing countries accounted for
68 percent of global agricultural output, with East,
Southeast, and South Asia contributing 44 percent
(and comprising 52 percent of world popula-

tion), and Latin America, Africa, and West Asia
contributing the remaining 24 percent of global
agricultural output (and comprising 27 percent of
world population).
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Within developing regions, Northeast Asia
(dominated by China) has sustained agricultural
growth rates averaging more than 4 percent per
year since 1971 (Table 1). Southeast Asia, West
Asia and North Africa, and Latin America and the
Caribbean also achieved rapid growth in agricul-
tural output, at around 3 percent per year, while
agricultural growth in Africa south of the Sahara
averaged significantly lower (2.4 percent per year).

In the 1980s, about half of the total growth in
global agriculture came from East, Southeast, and
South Asia, a contribution that reached 70 percent
in the 1990s and 60 percent in the 2000s. High-
income and transition countries contributed
about 30 percent of the growth in global agricul-
tural supply in the 1980s, but this fell to practi-
cally zero in the 1990s (with negative growth in
the transition countries during this decade) before
recovering to about a 10 percent share of global
agricultural growth in the 2000s. The impor-
tance of Latin America and the Caribbean has
increased over time, and, in the 2000s, the region
accounted for nearly 17 percent of the growth in
global agriculture.



FIGURE 3 Share of total agricultural production, by regions and groups of countries
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In addition to the shifting location of agricul-
tural production, changes have occurred in its
composition (Figure 4). While the share of live-
stock products (meat, milk, eggs, hides, and wool)
in total agricultural output has remained stable
(around 37 percent from 1970 to 2009), the share
of cereal grains has fallen significantly (from 25 to
21 percent of the total). Meanwhile, production of

TABLE 1

horticultural and oil crops has grown rapidly, with
the share of total output from fruits and vegeta-
bles rising from 16 to 22 percent and oil crops from
6 to 8 percent over the same period. The chang-
ing composition of global agricultural output
reflects changes in the types of foods consumers
are demanding. With rising per capita incomes,
especially in developing countries, demand is

Average annual growth rates of agriculture, by region (%)

1971-1980 1981-1990
High-income countries 1.83 0.97
Transition countries 0.81 1.42

Developing countries

LAC 2.93 2.35
Northeast Asia 3.23 5.04
South Asia 2.19 3.70
Southeast Asia 3.66 3.32
SSA P05 2.68
WANA 3.31 3.84
World 2.08 2.42

1991-2000 2001-2010 1971-2010
1.25 0.47 114
-4.03 2.28 0.04
3.09 3.21 2.89
5.04 3.39 4.19
2.76 2.80 2.86
3.41 4.23 3.64
311 2.97 2.44
2.61 2.75 3.13
2.09 2.42 2.25

Source: Elaborated by authors using data from FAOSTAT, accessed May 2012.
Notes: LAC = Latin America and the Caribbean; SSA = Africa south of the Sahara; WANA = West Asia and North Africa.
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FIGURE 4 Composition of total global agricultural output
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shifting from staple food grains to more vegeta-
bles and fruits, vegetable oils, and animal products
(and the protein-rich animal-feed meals provided
by oilseeds as a co-product from crushing). Cereal
grains, however, continue to supply 70-80 percent
of the total caloric supply available for food, animal
feed, and biofuel manufacturing.

The shifting location of world agricultural pro-
duction to developing countries and the changing
composition of agricultural output toward more
horticultural and oil crops have significant implica-
tions for global trends in agricultural productivity.
Increasingly, raising average global yields in crops
and livestock relies on raising yields in developing
countries. And moving production from relatively
low-valued cereal crops to higher-valued horticul-
tural crops can imply a rise in economic efficiency;
by reallocating resources to produce commodities
with greater value, farmers may improve productiv-
ity and income.

A CHANGING GLOBAL HARVEST

DRIVERS OF GROWTH: THE ROLE OF
TOTAL FACTOR PRODUCTIVITY

Total factor productivity (TFP) measures the ratio
of total commodity output (the sum of all crop and
livestock products) to total inputs used in produc-
tion, including all land, labor, capital, and materials.
If total output is growing faster than total inputs,
this is an improvement in TFP. An increase in TFP
implies that more output is being produced from a
given bundle of agricultural resources. TFP does
not, however, take into account effects on environ-
mental resources from agricultural activities, such
as losses to biodiversity, nutrient runoff into water
bodies, and greenhouse gas emissions.
Empirically, growth in TFP is generally mea-
sured as the difference in growth between outputs
and inputs. Methods for measuring TFP differ
mainly in the way in which outputs and inputs
are aggregated. Figure S provides two estimates
of long-run TFP growth in the global agricultural
economy. One method uses a growth accounting
approach (“TFP-growth accounting”) in which



Reducing Postharvest Losses

NANCY MORGAN, ADAM PRAKASH, AND HANSDEEP KHAIRA

As global efforts are underway to
ensure adequate and sustainably
produced food for more than 9 billion
people by 2050, the issue of postharvest
losses has come to the forefront of the
policy arena. These losses can occur for
any number of reasons, including crop
damage, spillage during transport, and
biodeterioration during storage. Investing
in ways to reduce these losses is a
triple-win that would mean (1) improved
food security, (2) greater food availability
that alleviates pressure on prices, and

(3) conserved valuable land, water, and
labor resources.

Postharvest losses are clearly wide-
spread, but quantifying total amounts is
challenging; estimates—some as high as
50 percent—uvary drastically from product
to product, from system to system, and
at different points along the supply chain.
Similarly, the identification of what caused
a loss—for instance, poor harvesting,
inadequate storage, insufficient remu-
neration, or poor transport—is critical to

determining the appropriate entry points
for interventions.

The African Postharvest Losses
Information System indicates that grain
losses prior to processing in Africa south
of the Sahara average between 10 and 20
percent. These losses are highly signifi-
cant: if extrapolated for 2005-2007, they
amount to nearly US$4 billion per year
out of the estimated US$27 billion aver-
aged overall production value.! This is on
par with the US$3-7 billion in cereal that
Africa imported annually between 2000
and 2007. If these losses were recuper-
ated, they would allow 48 million people
to consume the minimum 2,500 calories
per day for a year. Similarly, the Food and
Agriculture Organization of the United
Nations estimates that approximately 1.3
billion tons of food are lost or wasted each
year worldwide. In developing countries,
per capita losses mainly occur at the
production-to-retail nexus at around
120 kilograms per person in South and
Southeast Asia and 200 kilograms per
person in Latin America.?

By better understanding the magni-
tude of consequences brought about by
postharvest losses along the food chain,
we can leverage policies to improve food
security, alleviate poverty, and sustain
the environment. Filling in the data gap
should be strategically complemented
by interventions that range from using
hermetically sealed bags and metallic
silos to organizing producer associations
that coordinate suppliers along the value
chain. While these technologies and
practices have proved useful, adoption
rates in developing countries remain low.
Identifying why requires an evaluation
of failures and successes in the field, and
an inclusive community of governments,
practitioners, and donors can make that
happen by sharing lessons and good
practices. We need a revitalized approach
for economically appropriate and socially
relevant postharvest innovations that can
be scaled up and used to inform national
investment programs.

Nancy Morgan is a senior economist at the World Bank in Washington, DC. Adam Prakash and Hansdeep Khaira are statisticians at
the Food and Agriculture Organization of the United Nations in Rome.

hectare comes from more intensive use of other

inputs are aggregated based on their share of total
costs in production.® The second method uses a
Malmquist productivity index estimated using data
envelopment analysis (“TFP-DEA”), which aggre-
gates inputs weighted by their opportunity cost or
relative scarcity instead of using the actual mar-
ket prices of inputs.* For comparative purposes,
Figure S also shows long-run trends in the growth
rates of agricultural output and land and labor pro-
ductivity. Land and labor productivity typically
show higher rates of growth than TFP because part
of the growth in output per worker or output per

inputs, like capital or fertilizers, while TFP nets out
the growth in these other inputs.

Both measures of TEP indicate that the aver-
age growth rate in global agricultural TFP accel-
erated between 1971 and 2009 (the latest year for
which estimates are available), rising from less than
1 percent per year in the 1970s (according to both
studies) to about 1.8 percent annually in 2001~
2009 (using the TFP-growth accounting method)
and 2.3 percent (using the TFP-DEA method).’
Improvements in land productivity (total output
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FIGURE 5 Productivity growth rates for global agriculture estimated using partial and total factor

productivity measures
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Notes: TFP-DEA rates are obtained using a Malmquist index and data envelopment analysis approach. TFP-growth accounting is estimated by

aggregating inputs based on estimates of their cost share in production.

per hectare of agricultural land) have remained
fairly steady at about 2 percent per year during
the past 40 years while growth in labor productiv-
ity has also improved, but more slowly, reaching
arate of more than 2 percent per year only since
the 1990s.

How much of the growth in output is due to
increased resources, and how much of it is due to
improved productivity? After nearly four decades
of primarily resource-driven growth, a dramatic
shift to productivity-driven increases in global
agricultural output began around the early 1990s
(Figure 6). Between 1961 and 2009, total resources
and inputs grew about 60 percent as fast as growth
in total agricultural output, implying that improve-
ment in TFP accounted for only 40 percent of total
output growth. But TFP’s contribution to out-
put rose over time, and between 2001 and 2009 it
accounted for about 75 percent of the growth in
global agricultural production. The contribution of

A CHANGING GLOBAL HARVEST

natural resources (including land and water) to out-
put growth has decreased gradually over time while
that of input intensification (including the amount
of labor, capital, and materials per hectare of land)
has fallen sharply.

WHERE AGRICULTURAL PRODUCTIVITY
IS GROWING AND WHY

Annual growth-rate estimates for land, labor, and
total factor productivity are disaggregated among
global regions in Table 2. Although the trends are
hardly uniform, three general patterns are evident.

1. In high-income countries, the total amount of
resources used in agriculture has been falling
since about 1980. TEP growth offset the declin-
ing resource base to keep output from falling.
TFP growth has remained robust overall but has



FIGURE 6 Sources of growth in global agricultural production
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slowed in some countries such as Australia and 2. In developing regions, TFP growth saw substan-
the United Kingdom. Labor productivity has tial acceleration in 2001-2009 compared with
been rising much faster than land productivity 1971-2009. China and Brazil have sustained

as the agricultural labor force in these countries high TFP growth during the past two decades,
declined and average farm size increased. and Southeast Asia, West Asia and North Africa,

and Latin America and the Caribbean also

TABLE 2 Annual growth rates for land, labor, and total factor productivity, by region (%)

2001-2009 1971-2009
Labor Labor
World 2.37 1.94 1.22 2.06 1.26 0.65
High income 0.97 3.93 1.14 1.44 4.25 1.36
Transition 2.4 4.58 1.15 0.14 1.15 -0.13
Developing 0.82 0.36 1.29 1.1 0.24 0.28
LAC 3.38 412 1.30 2.62 2.79 0.53
WANA 2.52 2.08 1.33 2.38 2.44 0.42
China & Northeast Asia 3.72 5.26 1.34 3.80 4.05 0.69
South Asia 2.69 1.34 0.85 2.82 1.34 0.20
Southeast Asia 3.76 4.00 1.43 2.74 2.24 0.45
SSA 2.34 0.77 0.85 2.27 0.62 0.50

Source: Elaborated by authors using data from FAOSTAT, accessed May 2012.
Notes: LAC = Latin America and the Caribbean; SSA = Africa south of the Sahara; WANA = West Asia and North Africa.
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demonstrated accelerated TFP growth in the
2000s. Africa south of the Sahara is the major
exception, with long-run TFP growth staying

to be led by improvements in productivity.
TFP growth, which was practically nonexistent
during the Soviet era, has taken off since 2001.

below 1 percent per year. New research has measured agricultural TEP

3. In transition countries, the dissolution of the growth not only for most countries, but also for
Soviet Union in 1991 imparted a major shockto ~ various states and provinces within large countries,
agriculture. As they began the transition from namely for Australia, Brazil, China, Indonesia, and
the United States.® This work shows that produc-

tivity is highly variable not only across regions and

centrally planned to market-oriented econo-
mies, agricultural resources sharply contracted
and output fell. Since about 2001, however, out- countries but within them as well (Figure 7). In

put has begun to expand again, and it appears China, TFP growth has been very strong in coastal

What Makes African Agriculture Grow?

fter several decades of disappointing

performance, the agricultural sector
in Africa south of the Sahara has started
to grow more rapidly. Exactly why it has
begun to grow, however, and at what
pace are points of contention. Reported
agricultural growth rates vary depending
on the methods and data used and the
countries and time periods being evalu-
ated. But generally they show that when
measured in constant prices, agricultural
gross domestic product (GDP) grew by
between 2 and 3 percent per year from
1950 through 1999. This rate is consistent
with estimates of the growth rates in agri-
cultural production.

Since the late 1990s, Africa's agricul-
tural GDP growth rate has been estimated
to have increased by anywhere from 3
to 12 percent per year. Why such a wide
variation? The global commodity price
boom and higher inflation in the 2000s
(and the way analysts account for those
changes) had a big impact on estimates
of the underlying agricultural growth rate.
During 2000-2010, Africa’s agricultural

GDP grew by 12 percent per year in actual
prices, 3.6 percent per year in constant
prices, and 7.7 percent per year using the
real increase in agricultural prices (that is,
actual prices deflated by a cost-of-living
index)." This higher estimate is closer to
the 6 percent growth in real agricultural
GDP reported during a similar period.? The
lower estimate of 3.6 percent is consistent
with estimates of the growth in agricul-
tural production.

An increase from 2-3 percent to 3—4
percent in the annual growth rate of real
agricultural GDP is not to be discounted,
however, especially given the long period
of neglect in agricultural investment
that preceded it. For Africa to slash pov-
erty and become food secure, the New
Partnership for Africa’s Development has
targeted a 6 percent annual growth rate,
so the faster the growth, the better. But,
what's driving this faster growth?

In the past, most agricultural growth in
Africa came from greater land and labor
use, but the productivity (or incremental
gain in production per unit of input used)

of these and other factors (for example,
fertilizers and improved seeds) remained
low or declined. This pattern has now
changed, with several studies reporting
that factor productivity growth began

to emerge as a more important driver of
agricultural growth after the mid-1980s.
Many of these gains were brought about
by more efficient use of key factors fol-
lowing policy reforms in the 1980s and
1990s, whereas gains from improved
technologies remain modest. This pres-
ents a challenge for future agricultural
growth since the policy reforms have now
run their course, and the opportunities
to bring new land into farming are more
limited, especially in many populous
countries. Future agricultural growth will
increasingly depend on technological
change, which will require greater invest-
ment in agricultural research and develop-
ment, rural infrastructure, and education.

Peter Hazell is an independent researcher and former division director at the International Food Policy Research Institute.
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FIGURE 7 Average growth rate in agricultural productivity since the mid-1990s
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Source: K. Fuglie, “Productivity Growth and Technology Capital in the Global Agricultural Economy,” in Productivity Growth in Agriculture: An
International Perspective, ed. K. Fuglie, S. L. Wang, and V. Eldon Ball (Oxfordshire, England: CAB International, 2012).
Note: Growth rates are annual averages from 1995 to 2007 or 2009, depending on data availability.

provinces but less so in the interior. Coastal states
of Brazil have also experienced robust agricultural
productivity growth. But unlike China, high TFP
growth is also evident in some parts of Brazil’s
interior—Ilike Mato Grosso in the Cerrado, now
the main soybean- and cotton-producing state in
the country. In Indonesia, productivity growth has
been concentrated in the western and northern
regions of the country— Sumatra and Kaliman-
tan, especially—where export commodities like oil
palm have been booming. In contrast, TFP growth
has been low or stagnant in Java and the eastern
provinces. This is a sharp departure from the Green
Revolution decades of the 1970s and 1980s, which
disproportionately benefited irrigated rice produc-
tion, an activity that is especially important in Java.
In the United States, productivity growth has been
moderately strong in agriculturally important areas
such as the Corn Belt and the Great Lakes but low
in the Great Plains, Appalachia, and major horti-
cultural producers such as California and Florida.
In Australia, broadacre (dryland) agricultural TFP
has stagnated, primarily affecting the eastern and
southern portions of the country.

Figure 7 also points to improved productivity
growth performance in some African countries
south of the Sahara since the mid-1990s. While a
few raised their agricultural TFP growth to at least

1 percent per year, others (such as Angola) were
simply recovering from earlier decades when they
were at war. Africa south of the Sahara continues
to face perhaps the biggest challenge in achieving
sustained, long-term productivity growth in its
agricultural sector. It is also the region of the world
with the highest rates of poverty and food insecu-
rity, and with the highest population growth rates
projected for the coming decades.

Africa south of the Sahara continues
to face perhaps the biggest challenge
In achieving sustained, long-term
productivity growth in its

agricultural sector.

PROSPECTS AND FUTURE CHALLENGES

The development and adoption of improved farm
technologies and practices has allowed food to
become more abundant even as the population has
grown and agricultural land has become scarcer.
Advances in microbiology, information, and other
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Agricultural R&D: Spending Speeds Up

NIENKE BEINTEMA, GERT-JAN STADS, KEITH FUGLIE, AND PAUL HEISEY

ystematic data on agricultural research

and development (R&D) spending are
greatly needed to identify areas where
investment can lead to increased agricul-
tural productivity and, ultimately, greater
food security. IFPRI's Agricultural Science
and Technology Indicators initiative col-
lects this type of data and reported in its
2012 Global Assessment of Agricultural
R&D Spending that between 2000 and
2008 (the latest year for which data are
available) these R&D investments were on
an upswing.'

Following a decade of slowing growth
in the 1990s, global public spending
on agricultural R&D increased steadily
from $26.1 billion in 2000 to $31.7 bil-
lion in 2008.2 Most of this growth was
driven by developing countries while
growth in high-income countries stalled;
the increased spending in the former
was largely driven by positive trends
in a number of larger, more advanced

middle-income countries (see figure in this
box). China and India together accounted
for close to half of the global increase of
$5.6 billion. Other middle-income coun-
tries—particularly Argentina, Brazil, Iran,
Nigeria, and Russia—also significantly
increased their spending on public agricul-
tural R&D during this period. These trends
mask the negative developments that
have taken place in numerous smaller,
poorer, and more technologically chal-
lenged countries, which are often highly
vulnerable to severe volatility in fund-
ing and subsequently see the continuity
and viability of their research programs
deteriorate. Many R&D agencies in these
countries also lack the necessary human,
operating, and infrastructural resources to
successfully develop, adapt, and dissemi-
nate science-and-technology innovations.
Private investment in agricultural R&D
also increased between 2000 and 2008—
from $14.4 billion to $18.2 billion—and

most of this R&D was carried out by com-
panies in high-income countries. However,
many of these companies have exper-
iment stations in developing countries

for the purpose of transferring new, pro-
prietary technologies to those markets.
Information on private-sector involvement
in developing countries remains limited,
but evidence suggests significant growth
in large middle-income countries.

The combination of long-term sus-
tainable government funding and a sup-
portive policy environment has fueled
increased agricultural productivity, as well
as overall economic growth, in the world's
more advanced developing countries,
such as Brazil and China. Governments
in the world's poorest countries need to
make similar commitments or they will fall
even farther behind.?

sciences are opening up new avenues for further
improving agricultural productivity. As long as
public and private investments in agricultural
research and development are sufficient to trans-
late these scientific advances into practical technol-
ogies for the many diverse farming environments
and commodities worldwide, and as long as farm-
ers can gain access to these technologies as well as
markets for their produce, prospects seem bright
for continued growth in global agricultural produc-
tivity.” Looking several decades ahead, the effects
of a changing climate greatly increase uncertainties
for agriculture and give further impetus to main-
tain and strengthen global capacities in agricultural
science and technology.

Since the 1960s, long-term productivity growth
in developing-country agriculture has been guided
by three main pillars: (1) development of national
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capacities in agricultural research and innovation,
(2) support from international public research
centers and the private sector that provides bet-
ter genetic materials and modern inputs, and (3)
creation of an enabling environment for the rapid
adoption of new technologies, including rural insti-
tutions that provide financial and educational ser-
vices, rural infrastructure that improves access to
markets, and economic and trade policies that allow
markets to signal resource allocation.® Although
productivity growth in developing-country agricul-
ture remains uneven, many developing countries
can still experience large leaps in productivity by
using these pillars of growth, which were the foun-
dation of the Green Revolution.

As in the past, achieving food security for all of
the world’s people requires more than raising agri-
cultural productivity at the global level. Instead,
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Nienke Beintema is the head of the International Food Policy Research Institute’s Agricultural Science & Technology Indicators
(ASTI) initiative. Gert-Jan Stads is ASTI's program coordinator. Keith Fuglie is the chief of the Resource, Environmental, and
Science Policy (RESP) Branch at the US Department of Agriculture's Economic Research Service (USDA-ERS) in Washington, DC.
Paul Heisey is a senior economist in the RESP Branch of the USDA-ERS.

improving livelihoods—especially for poor farm-
ers with very low productivity—means giving them
better access to resources, technologies, and food.
Regions that have lagged behind the agricultural
technology frontier, such as much of Africa south
of the Sahara, have remained mired in poverty and
food insecurity. Countries in these regions could
follow the examples of agricultural success sto-

ries like Brazil and China, which invested heavily

in agricultural research, made critical reforms to
policies and institutions, and tapped into interna-
tional sources of agricultural technology to raise
productivity, lower food prices, and stimulate eco-
nomic growth. When a country’s population shares
broadly in these developments, it can have a major
impact on lowering poverty and improving societal

well-being. M
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Chapter 3

GREEN ECONOMY

Sustainable and Growing,
but Also Food Secure?

Nitin Desai and Claudia Ringler

HE UNITED NATIONS CONFERENCE ON SUSTAINABLE DEVELOP-
ment, held in Rio de Janeiro in June, was 2012’s seminal event in the
global dialogue on sustainable development. Called Rio+20, it was

explicitly linked with the 1992 Earth Summit in Rio, the UN conference that

put sustainable development on the global policy agenda.

Whereas the 1992 conference focused on sustainable development, the
2012 conference emphasized the related but distinct concept of a “green econ-
omy.” Ultimately, Rio+20 was arguably short on specifics and commitments
related to building a green economy, but there is potential for advancing a
green economy agenda in several ways. This chapter explains the practical
impact of the Rio+20 conference and the concepts of sustainable development
and the green economy in the context of the past 20 years.

FROM AGENDA 21 TO THE GREEN ECONOMY

The 1992 Earth Summit sprang out of the work of the World Commission on
Environment and Development, informally known as the Brundtland Com-
mission, which was created in 1983. In 1987 the commission issued a report
called Our Common Future, which famously defined sustainable development
as “development that meets the needs of the present without compromising
the ability of future generations to meet their own needs.” Later, the report
elaborated: “the exploitation of resources, the direction of investments, the
orientation of technological development, and institutional change are all in
harmony and enhance both current and future potential to meet human needs
and aspirations.”

The Earth Summit resulted in a voluntary, nonbinding action plan for sus-
tainable development called Agenda 21. On the topic of sustainable agriculture
and rural development, Agenda 21° proposed the following:

Nitin Desai is the former deputy secretary-general of the United Nations Conference on
Environment and Development (1992) and former secretary-general of the World Summit
on Sustainable Development (2002). Claudia Ringler is the deputy division director

of the Environment and Production Technology Division at the International Food Policy
Research Institute in Washington, DC.



Rio+20: Did It Move Us Forward?

For the agribusiness community orga-
nized under the Business Action for
Sustainable Development, the 2012
United Nations Conference on Sustainable
Development in Rio de Janeiro—known
as Rio+20—nhad positive outcomes: rec-
ognition of the importance of agriculture
for poverty reduction, acknowledgment
of the imperative to sustainably intensify
agricultural production, and awareness
of the necessary mosaic of solutions. It
affirmed that, within the UN system, the
approach to the private sector is changing
as it plays an ever more important role in
delivering solutions.

Despite this, the outcome document
adopted at the conference, called “The
Future We Want," failed to instigate a
true turning point toward greater global
food security because it did not deliver a
clear course of action. Rio+20 covered a
wide range of issues so, by nature, cannot
be considered an expert forum. For this
reason, it did not—and perhaps could
not be expected to—deliver the concrete
policy guidelines needed to achieve food
security. Instead, it mostly noted the
efforts and developments that have taken
place elsewhere.

In addition, Rio+20 lacked explicit
entry points for leveraging the exper-
tise of the private sector in delivering
solutions. The initial attempt to focus on
implementation gaps was valuable but
did not find its way into the structure of
the negotiations. It is a reflection of the
nature of Rio+20 as a traditional inter-
governmental negotiating process, which
makes it valuable in its own right but
limited in its ability to draw on external
expertise or translate into multistake-
holder commitments.

In contrast, the G8 and G20 Summits
have been able to make influential deci-
sions that with concerted effort have
already led to action to increase food
security. For example, the launch of
the New Alliance for Food Security and
Nutrition after the 2012 G8 Summit rep-
resents a clear commitment to change
that benefits from the support of
partnerships.

WHAT DID WE MISS?

In Rio, decisions on how to address imple-
mentation gaps could have been made
and commitments reached on issues like
increasing research capacity in developing
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countries or improving the delivery of
extension services. However, because of
its shape and nature, Rio+20 is not really
the key forum on food security. It is fair
to say that such decisions and commit-
ments should be made elsewhere—in
venues where the necessary experts are
present and detailed principles and inter-
nationally accepted standards can be
established, such as the Committee on
World Food Security. These are the places
where turning points can happen, as
proven by the May 2012 adoption by this
committee of the Voluntary Guidelines on
the Responsible Governance of Tenure of
Land, Fisheries and Forests in the Context
of National Food Security.

The most concrete outcome of Rio+20
for food security will be the post-2015
agenda and the development of universal
sustainable development goals, which
aim to address the shortcomings of the
UN Millennium Development Goals by
focusing on eradicating poverty while
protecting the environment. These goals
will likely shape the way “sustainable”
is defined in agriculture and draw on
the expertise of those directly involved,
including the private sector.

Morgane Danielou is the director of Communications at the International Fertilizer Industry Association in Paris, France.

» land planning, conservation, and rehabilitation, » atransition to more modern and efficient forms

» water for sustainable food production,

» conservation and sustainable agriculture,

of energy in rural areas,

» diversification of farm and nonfarm

employment,

» integrated pest management and control

in agriculture,

> people’s participation in decisions on sustainable

development, and

> sustainable plant nutrition,

» areview of agricultural subsidies and

trade policies.
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Arguably, the concept of sustainable develop-
ment is particularly important in agriculture and
food production, which are highly resource inten-
sive and depend heavily on the integrity and viabil-
ity of those natural resources. Agriculture and food
production are also central to the social dimen-
sion of sustainable development, particularly as it
relates to hunger and unmet food needs in develop-
ing countries.

Opverall, the outcomes envisioned from Agenda
21 were an increase in food production and avail-
ability leading to a significant decline in hun-
ger, a substantial reduction in poverty, improved
conditions in critical ecosystems, and better
integration of antipoverty efforts and natural
resource management.

During the 20 years after the 1992 Earth Sum-
mit, acceptance of the sustainable development
concept was consolidated in the global policy con-
sensus. Nonetheless, there was arguably a lack of
progress in implementing the programs agreed to
at the summit. Trade, fiscal, and monetary poli-
cies often did not relate to or reflect sustainability
concerns. Even if political will may have existed in
ministries of environment and some other sectors,
the public resources and the fiscal incentives and
disincentives required were often not forthcom-
ing from ministries of finance or higher levels of
leadership.*

In 2008, in response to the perceived decline
in public attention and gradual demotion of envi-
ronmental issues in the policy priorities of gov-
ernments, the United Nations Environment
Programme (UNEP) advanced a new concept—the
green economy—and pushed it hard for the next
few years. UNEP defines a green economy as “one
that results in improved human well-being and
social equity while significantly reducing environ-
mental risks and ecological scarcities. In its sim-
plest expression, a green economy can be thought of
as one which is low carbon, resource efficient, and
socially inclusive.” At the same time other organi-
zations, such as the World Bank and the Organisa-
tion for Economic Co-operation and Development,
adopted a focus on the related concept of “green
growth.” Green growth implies not just that
the world must bear the costs of environmental

sustainability, but that it can benefit from it—
through economic growth—while protecting the
environment. As the World Bank described it,
“inclusive green growth is the pathway to sustain-

able development.”

WHY IS A NEW CONCEPT NEEDED?

After 1992, Agenda 21 and the suggested reori-
entation toward more sustainable development

did not substantially improve poverty, hunger, or
environmental outcomes. The absolute number of
undernourished people, measured at about 1 bil-
lion during 1990-1992, has fallen over the past two
decades, but it has stalled at around 870 million
during the past five years—perhaps in large part
because of the double burden of higher food prices
and economic recession. Growing natural resource
scarcity contributed to growing hunger and poverty
as well.”

The Millennium Ecosystem Assessment reports
that 15 of 24 critical ecosystem services are in
decline (Table 1).® For example, although defor-
estation rates have declined in the Caribbean and
East, South, and West Asia, they have increased
over the past 20 years in other regions, particularly
parts of Latin America, much of Africa, and South-
east Asia.” The global freshwater fishery sector is in
rapid decline in terms of both the biodiversity and
quantity of aquatic species. The ocean commons
remain highly exploited, even overexploited, and
the outlook appears grim.'’

Unsurprisingly, land scarcity is rapidly worsen-
ing," and degradation continues apace. Whereas
past efforts to combat land degradation have
focused on drylands, the highest rate of land degra-
dation over the past three decades has occurred in
the humid and subhumid tropics.'” The “land grab”
phenomenon can be seen as a signal of weak land
governance and management. Research onland
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TABLE 1 Global status of ecosystem services
evaluated in the Millennium Ecosystem Assessment

Ecosystem service Status

Food
Crops Enhanced
Livestock Enhanced
Capture fisheries Degraded
Aquaculture Enhanced
Wild foods Degraded
Fiber
Timber Both enhanced and
degraded
Cotton, hemp, silk Both enhanced and
degraded
Wood fuel Degraded
Genetic resources Degraded
Biochemicals, natural medicines, Degraded
pharmaceuticals
Fresh water Degraded
Air quality regulation Degraded
Climate regulation
Global Enhanced
Regional and local Degraded
Water regulation Both enhanced and
degraded
Erosion regulation Degraded
Water purification and waste Degraded

treatment

Disease regulation Both enhanced and

degraded
Pest regulation Degraded
Pollination Degraded
Natural hazard regulation Degraded
Spiritual and religious values Degraded
Aesthetic values Degraded

Both enhanced and
degraded

Recreation and tourism

Source: Millennium Ecosystem Assessment, Ecosystems and Human
Well-Being: Synthesis (Washington, DC: Island Press, 2005), Table 1.
Note: Status indicates whether the condition of the service globally
has been enhanced (if the productive capacity of the service has been
increased, for example), degraded, or both.
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use change and land use planning has advanced,
but some argue that there has been little implemen-
tation on the ground. Shifting land toward more
sustainable uses can be a slow process fraught with
institutional and governance difficulties, including
the continued conversion of natural land resources
for human use. Lack of secure land use rights
remains a challenge to sustainable rural develop-
ment and human well-being in parts of the develop-
ing world."

Water scarcity and degradation are also increas-
ing and have been attributed to economic and
population growth, poor water management, and
the impacts of climate change." Water use effi-
ciency has improved—in part thanks to continued
advances in seed technologies and management
practices—but much of the improvement was
designed to counteract economically damaging
water shortages rather than to proactively support
sustainability goals."

Little improvement has been made on other
policy elements of Agenda 21. Subsidies for agri-
cultural inputs and output may be even more
prevalent. The developed countries are maintain-
ing subsidies that encourage overproduction and
distort trade.' Many developing countries have
initiated their own large subsidy programs for
water, energy, and fertilizers, even as these become
increasingly fiscally unsustainable because of
higher prices and greater need.'” On trade distor-
tions, some countries have scaled back tariffs, but
the failed Doha Round of trade negotiations is a
stark reminder that all is not well on the agricul-
tural trade front. The failure may have negative con-
sequences for global environmental sustainability,
as continued trade distortions prevent food crops
from being grown where comparative biophysi-
cal advantages, such as rainfall or fertile land, are
greatest.'

At the same time, it appears that CGIAR, a con-
sortium of international agricultural research cen-
ters, has underinvested in ecosystem-compatible
agricultural systems. Some argue that such invest-
ment has remained limited because it has proven
difficult to assess the full costs and benefits of envi-
ronmental services and sustainability and because
CGIAR sees a focus on seeds and technologies as



Green and Greener: Toward Sustainable Agriculture

SYLVIE LEMMET

WHAT HAPPENED IN 2012?

Food security is a pressing global concern.

At the 2012 United Nations Conference
on Sustainable Development (Rio+20),
participants reaffirmed their commitment
to enhancing food and nutrition secu-
rity for present and future generations
by developing strategies at all levels
that align with the Five Rome Principles
for Sustainable Global Food Security.'

To revive agriculture, it was agreed

that investments are necessary in these
areas: sustainable agricultural practices,
rural infrastructure, storage capacities
and related technologies, research and
development on sustainable agricultural
technologies, strong agricultural cooper-
atives and value chains, and urban-rural
linkages.

A green economy is one that improves
human well-being and social equity while
significantly reducing environmental risks
and ecological scarcities; the participants
of Rio+20 recognized that such an econ-
omy is necessary to achieve sustainable
development and poverty reduction. In its
Towards a Green Economy report, the UN
Environment Programme (UNEP) argued
that “greening” agriculture will require

investment in soil-fertility management,
sustainable water use, crop and livestock
diversification, biological plant and animal
health management, mechanization lev-
els, storage facilities (especially for small
farms), and supply chains—both upstream
and downstream—for businesses and
trade.? The aggregate global cost of these
and other investments and policy inter-
ventions required to transition to green
agriculture is estimated at US$198 billion
per year from 2011 to 2050.

As a follow-up to Rio+20, UNEP is
currently working with countries world-
wide, responding to demands for technical
assistance and capacity building to enable
a green economy in various sectors,
including food and agriculture. Through
its partnership with other agencies, UNEP
aims to strengthen the capacity of gov-
ernments and other stakeholders to man-
age the transition to socially inclusive,
resource-efficient, low-carbon economies
and to provide a springboard for action on
commitments made at the conference.

WHAT ARE THE NEXT STEPS?

With a greener agriculture sector,
UNEP stated that a growing and more

demanding world population could be
nourished with the estimated 3,200 kilo-
calories per person per day made available
up through 2050. But additional research
to disaggregate this scenario at regional
and national levels is required. Similarly,
given the rapid depletion of ecosystems
and natural habitats resulting from farm-
ing, there is a need to assess the value of
ecosystem services and their role in food
production, conservation of vital pro-
cesses such as maintaining clean water,
and waste decomposition.

There is also a need to economically
quantify the value of diminishing natural
resources and environmental commodi-
ties as well as to explore the relationship
between changes in ecological factors and
food price volatility. Finally, while current
research covers the economic value of
food stocks that are either lost or wasted,
there is a lack of information on their true
value, which incorporates the value of the
natural resources, such as water, fuel, and
fertile soil, embedded in producing these
food stocks.

Sylvie Lemmet is the director of the United Nations Environment Programme’s Division of Technology, Industry, and Economics, which is

based in Paris.

the best way to support rural livelihoods, incomes,
and overall environmental outcomes." Moreover,
national governments have invested little in ecosys-
tem service improvements, with some exceptions,
such as China, which may be responding to the
obvious adverse consequences of environmental

degradation.*

ACTION

RIO+20 AND THE POTENTIAL FOR

At the Rio+20 conference, the green economy
remained a controversial subject. Some developing
countries and civil-society groups were concerned
that a new valuation of natural resources would

serve as an excuse for grabbing the resources of
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poor countries and people. There was fear that the
terminology would be hijacked by the private sec-
tor to advance high-input intensification and indus-
trial agriculture.”!

The acceptance of green economy ideas in the
Rio+20 outcome—the UN General Assembly res-
olution known as “The Future We Want”—was
thus lukewarm. The 19 paragraphs devoted to the
green economy seem to emphasize qualifications

to the acceptance as much as the acceptance itself:
“we consider green economy in the context of sus-
tainable development and poverty eradication as
one of the important tools available for achieving
sustainable development and that it could provide
options for policymaking but should not be a rigid
set of rules.””* There is no clear commitment on the
greening of economic policies such as agricultural
or energy subsidies.

Ties That Bind Energy, Food, and Agriculture

griculture and energy have always

been interrelated, but the current civ-
ilization’s dependence on fossil fuels has
redefined the relationship between them
to one focused on agriculture and energy
costs, in terms of producing, processing,
transporting, and storing agricultural
and food products. The Green Revolution
occured at a time when energy costs were
relatively lower and evolved in a context
where greenhouse gas emissions were not
considered a constraint. At a macroeco-
nomic level, sharp increases in oil prices
have affected disposable incomes and
generated recessions, creating impacts on
agriculture.! Recently, the links between
energy and agriculture have expanded
and become more complex.

First, biofuel mandates increased the
demand for agricultural products as fuel
inputs, and developments in the nonfood
energy sector now clearly affect food mar-
kets because of the difference in the size
of the food energy market versus the non-
food energy market. If all the food energy
needed for human beings to function and

all the nonfood energy used by the world
to operate is calculated in a common
measure (joules, for example), the latter
amount is about 16 to 18 times higher
than the former. Second, the correlation
of world prices of oil and agricultural com-
modities has become stronger in recent
years because of financial investments
in commodities. Finally, another link
between agriculture and energy comes
from climate change impacts attributed to
fossil fuel use and emissions.

These links need to be considered
in the current context of very high real
oil prices, which began climbing in the
first half of the 2000s. Although prices
declined from their monthly peak in
March 2012, they were very high through-
out the year and are projected in the next
decades to be even higher than previous
peaks, according to estimates by the
International Energy Agency. The first
period of high prices from the mid-1970s
to the mid-1980s was sustained by strong
world growth and geopolitical events,
but it ended in the mid-1980s because

growth softened, debt crises occurred

in developing countries, and energy saw
numerous technological innovations. The
current high prices make the future sim-
ilarly uncertain. While global economic
prospects are again deteriorating, new
technologies like shale gas and tight oil
are reducing energy prices in some large
markets with important potential implica-
tions for agriculture, from fertilizer pro-
duction to global emissions.

So, will we face a scenario similar to
the one seen in the mid-1980s, when
technological developments in energy and
depressed global macroeconomic condi-
tions led to a collapse in energy prices?
Or, is the world moving toward a situation
of sustained real energy prices at levels
not yet experienced in history? To answer
these questions in a way that incorporates
and potentially benefits agricultural pro-
duction, food security, and poverty reduc-
tion, a more systematic and integral view
of the complex links between energy and
agriculture is required.

Eugenio Diaz-Bonilla is a visiting senior research fellow in the Markets, Trade, and Institutions Division of the International Food Policy

Research Institute, Washington, DC.
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Discussions on agriculture and food at Rio+20
added little to what had been agreed upon at the
Earth Summit 20 years earlier, as is clear from the
following statement from “The Future We Want”:

We reaffirm the necessity to promote, enhance
and support more sustainable agriculture,
including crops, livestock, forestry, fisheries
and aquaculture, that improves food security,
eradicates hunger and is economically viable,
while conserving land, water, plant and animal
genetic resources, biodiversity and ecosystems
and enhancing resilience to climate change and
natural disasters. We also recognize the need to
maintain natural ecological processes that sup-
port food production systems.*?

Nonetheless, some elements in the outcome of
the Rio+20 conference could change how sustain-
able development is handled at the international
level. First, ecological concerns could be main-
streamed into the central elements of economic
policy. “The Future We Want” is less precise than
its proponents wanted. But there is a window of
opportunity to develop green economy ideas fur-
ther in the invitation to the United Nations, donors,
and international organizations to provide tool-
boxes, best practices, models, good examples, and
methodologies for policy evaluation.**

Second, the conference resulted in a com-
mitment on a process to formulate Sustainable
Development Goals (SDGs). The Millennium
Development Goals (MDGs), which emerged from
the UN’s Millennium Summit, focused attention
largely on quantifiable targets that touched indi-
vidual lives, such as halving poverty, reducing
maternal and child mortality, and enhancing girls’
education. Although one goal spoke about sustain-
able development in general terms, the more col-
lective dimension of resource management got lost.
Now the UN system will move ahead to comple-
ment—but not replace—the MDGs with goals and
targets that include a stronger sustainability agenda
that would build directly on Agenda 21. Areas sug-
gested for SDGs include combating poverty, chang-
ing consumption patterns, promoting sustainable
human settlement development, preserving bio-
diversity in forests, protecting oceans and water

resources, advancing food security, and promot-
ing sustainable energy, including from renewable
resources.”® The very fact that the mandate for the
SDGs has come from Rio+20 might strengthen the
hands of those who want the resource dimension to
play as large a role in defining these global goals as
poverty reduction, health, and education.

Third, a new high-level forum may offer leader-
ship on green growth. Although the institutional

outcome is still uncertain and must be negotiated
further in the General Assembly, “The Future We
Want” specifies that it would be a body with uni-
versal membership (that is, it would include all
UN member states) aimed at, among other things,
providing political leadership, advancing the inte-
gration of the three dimensions of sustainable
development, and enhancing systemwide coher-
ence and coordination.*

Also showcased in Rio was the UN secretary-
general’s Sustainable Energy for All initiative, a
multistakeholder partnership. It seeks universal
access to modern energy services, a doubling of
the rate of improvement in energy efficiency, and
a doubling of the share of renewable energy in the
global energy mix by 2030. In some ways it is a
response to the heightened concern about climate
change. Each Intergovernmental Panel on Climate
Change report since 1990 has been more defi-
nite about the anthropomorphic causes of climate
change and more alarming about impact than the
previous one.”” But energy is so central to all sectors
that climate action must encroach on core areas of
economic policy in order to change how energy is
being produced and consumed, and thus how econ-
omies are run, to advance sustainable development
and green growth.

At Rio+20 and beyond, policy discussions about
the green economy and sustainable development
have occurred in parallel with developments in the
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private sector. Some private companies have started
to promote sustainability and stewardship pro-
grams not only to support their own longer-term
success, but also to attract more shareholders.?®

Last but not least, environmental sustainability
has made its way into school curricula and public
thinking, chiefly in developed countries—as evi-
denced by a recent opinion survey carried out in
Germany on the topic of global food security*—
but also incipiently in developing countries. More-
over, consumer and environmental civil society
groups have increased pressure for change toward
sustainability. The results of this increased social
engagement could be seen in the scale and impact
of civil-society activity at Rio+20.

WHERE TO GO FROM HERE

The integration of sustainability with development,
green policies with growth, and resource man-
agement with poverty eradication is not ensured.
The commitment to agree on Sustainable Devel-
opment Goals may provide an impetus for action.
The SDGs provide an opportunity to integrate
resource management and poverty eradication, a
task that seems to have been largely ignored as gov-
ernments and aid agencies have moved resources to
antipoverty programs targeted directly to certain
groups. It remains to be seen, however, if and how
the SDGs will eventually make a difference for the
environment and the poor. The potential for trade-
offs between these goals was well expressed by
Agenda21:

While managing resources sustainably, an envi-
ronmental policy that focuses mainly on the
conservation and protection of resources must
take due account of those who depend on the
resources for their livelihoods. Otherwise it
could have an adverse impact both on poverty

SUSTAINABLE AND GROWING, BUT ALSO FOOD SECURE?

and on chances for long-term success in resource
and environmental conservation. Equally, a
development policy that focuses mainly on
increasing the production of goods without
addressing the sustainability of the resources on
which production is based will sooner or later
run into declining productivity, which could also
have an adverse impact on poverty.*

Even if governments are now asked to reorient
policies and investments voluntarily toward green
growth objectives (and future SDG targets), the
actual achievement of these objectives will likely
continue to be subject to the vagaries of economic
growth and environmental stress.

Another factor that could energize implementa-
tion of green growth is a closer integration with the
agenda emerging from the climate change negotia-
tions. Agriculture, which is predicted to be seri-
ously affected by the anticipated temperature and
precipitation changes, is an important part of this
agenda. If governments and international organi-
zations step up their efforts at adaptation activities,
they could create a window of opportunity for pur-
suing the green growth agenda. Along those lines,
the secretary-general’s Sustainable Energy for All
initiative can help focus attention on the land-
water-energy nexus that is central to a green
economy.

There are other global programs with which
a program for sustainable agriculture could find
synergies. One example is biodiversity protection.
Agriculture depends on biodiversity, not just for the
wild ancestors and relatives of cultivars, but also for
soil biota, natural predators of pests, and pollina-
tors. Similar synergies could arise if the growing
global concern about freshwater scarcity leads to
stronger commitments by governments and greater
transnational cooperation.

A more difficult area for policy research and
advocacy is related to the invitation to assist UN
member states with toolboxes, best practices,
and methodologies for policy evaluation that
would allow green economy concerns to shape
public policy. In the context of agriculture, such
an effort would involve re-examining the per-
verse subsidies on inputs and outputs—issues



that have so far found no policy consensus among
national governments.

A word of caution is necessary. Worsening nat-
ural resource scarcity could provide an added push
to move toward more efficient resource use—but
any advances in efficiency must go hand in hand
with improvements in the lives of poor and food-
insecure people. Additionally, economic growth,
financial stability, and fiscal health will likely
remain fragile for many more years given the

present state of the world economy.*' And weak
political will and limited fiscal capacity may stand
in the way of effective action by governments.
Responsibility for achieving a green economy

and eradicating poverty may thus lie partly in the
hands of civil society and the private sector, which
will need to be provided with the incentives and
information they need to ensure that their actions
support poverty reduction, food security, and
green growth. M
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Chapter 4

WOMEN IN AGRICULTURE

Closing the Gender Gap

Ruth Meinzen-Dick and Agnes Quisumbing

HE ROLE OF GENDER IN AGRICULTURE GAINED GROWING ATTEN-

tion among researchers, aid donors, and policymakers in 2012. As

new knowledge on the role of gender in agricultural productivity
emerges, agricultural programs can use this knowledge to improve outcomes.
But more knowledge and better outcomes will depend on a stronger evidence
base on gender in agriculture, programs that do more to address the particular
needs of women as well as men, and more vigorous engagement with women’s
groups as full partners in agricultural development.

SO FAR: GROWING ATTENTION TO GENDER IN AGRICULTURE

Two recent flagship reports—the Food and Agriculture Organization’s (FAQO’s)
State of Food and Agriculture 2010-2011 and the World Bank’s World Develop-
ment Report 2012—turn their attention to gender issues in agriculture. Empha-
sizing women’s contributions to agriculture in developing countries, The State
of Food and Agriculture 2010-2011 highlights the need to close the gender gap
in access to agricultural resources, education, extension, financial services, and
labor markets; to invest in labor-saving and productivity-enhancing technol-
ogies and infrastructure to free women’s time for more productive activities;
and to facilitate women’s participation in flexible, efficient, and fair rural labor
markets.'

The World Development Report 2012 stresses that gender equality can lead
to productivity gains, that women’s increased control of household resources
can improve outcomes for the next generation, and that empowering women as
economic, social, and political actors can result in more representative deci-
sionmaking.” The report also identifies areas where policy can help close the
gender gap: addressing excess deaths of girls and women; improving girls’ edu-
cation; equalizing access to economic opportunities and reducing productivity

Ruth Meinzen-Dick is a senior research fellow in the Environment and Production
Technology Division of the International Food Policy Research Institute (IFPRI) in
Washington, DC. Agnes Quisumbing is a senior research fellow in IFPRI's Poverty,
Health, and Nutrition Division.



gaps between women and men; giving women a
stronger voice in households and societies; and
limiting the transmission of gender inequality
across generations.

Attention to gender in agriculture is not new,
but in the past it has often been limited to a few
specialized programs targeting women or “main-
streaming” efforts that embed attention to gender
within programs, with too little follow-through.
That seems to be changing. A number of key devel-
opment agencies and donors are drawing on gender
analysis in their programming, targeting by gen-
der, and building in accountability. For example,
FAQ’s 2012 gender strategy commits to allocat-
ing 30 percent of operational budgets to interven-
tions targeted to women and to disaggregating data
in all FAO statistical databases by sex. The Bill &
Melinda Gates Foundation’s policy on gender-re-
sponsive agricultural programming is summarized
as “Know Her, Design for Her, Be Accountable
to Her.”

Similarly, the new gender strategy of the US
Agency for International Development was accom-
panied by the creation of the Women’s Empow-
erment in Agriculture Index, which will be used
to measure progress toward inclusive agricultural
growth in all 19 countries where the agency’s Feed
the Future program is in place. Building on the
momentum in the development community, and
drawing upon two decades of gender research in
CGIAR, the Consortium Board issued a gender
strategy in November 2011, which integrates gen-
der analysis in all Consortium research programs.
All of these initiatives not only address gender

CLOSING THE GENDER GAP

equality and the specialized needs of women in
agriculture, but also create accountability for deliv-
ering on these commitments.

Development programming is now moving
from gender-blind programs that ignore gender
differences, to gender-aware programs that recog-
nize the different needs of men and women, and
even to gender-transformative projects that seek to
promote more gender-equitable relationships. As
part of the Gender, Agriculture, and Assets Project
supported by the Bill & Melinda Gates Founda-
tion, IFPRI researchers are studying how projects
that pay more attention to gender differences in
rights, resources, and responsibilities are better
able to achieve their development objectives. For
example, in the first phase of a recent dairy devel-
opment project in Mozambique, dairy cows were
distributed to households, but training and control
of dairy income were directed to men. Preliminary
study results suggest that because dairy farming
requires substantial inputs of women’s labor, the
program’s focus on men created tension within
households. Project designers and implementers
took notice when a woman deliberately starved a
cow distributed by the project because she believed
the project rewarded men but failed to recognize
her input. The project was eventually modified to
allow two household members—typically a man
and a woman—to attend training on dairy man-
agement. The recently funded second phase of the
project deliberately paid greater attention to gen-
der issues.

Other projects have taken a more gender-
transformative approach. In two states of India,
where women traditionally do not inherit land,
Landesa (known in India as the Rural Development
Institute) is allocating small plots of land to land-
less households and attempting to change the rules
of the game for future generations. First, plots allo-
cated to dual-headed households are titled jointly
in the names of the husband and wife, and female-
headed households and daughter-only households
are given priority for land allocation. Moreover,
all sons and daughters are listed as co-inheritors in
the land title—an innovation for rural India, where
girls are disadvantaged in terms of land ownership.
Working with the Ministry of Women and Child



Gettini Gender Roles Rii ht: A Success Stor‘ in Mozambii ue

[though many smallholder farmers are

women, women are rarely consulted
during the design phase of farm-focused
development interventions. When pro-
grams do not take into consideration the
needs and concerns of 100 percent of
their beneficiaries, they often run into
problems. For example, in 2006, after
years of civil conflict had taken its toll
in Mozambique, the Smallholder Dairy
Development Program funded by the US
Department of Agriculture and imple-
mented by Land O'Lakes sought to rebuild
the country’s dairy industry to meet mar-
ket demand, raise incomes, and increase
crop yields by using working animals. The
intervention saw mixed results in its early
years, and the positive outcomes were not
always benefiting all members of a house-
hold. So, in an effort to engage both men
and women, the program started requir-
ing two household members to be trained
in dairy production instead of just one.

This did not always lead to the inclu-

sion of women, however, because often

a man and his son would be trained in
exchange for the cows. Soon farmers
began returning some cows and others
died. Why? Because the women in those
households refused to feed them. Since
they did not co-own the cows or have
any control over the resulting income, the
women farmers saw no reason to add to
their own workload.

Enter the Gender, Agriculture, and
Assets Project (GAAP). Led by IFPRI and
the International Livestock Research
Institute, GAAP works with agricultural
development practitioners to analyze
gender roles and account for gender
differences within interventions and
impacts. The GAAP team collected data
and facilitated focus-group discussions
on gender roles in dairy production,
cattle ownership, labor, marketing, and
income management. Together with a
Mozambique program team, they devel-
oped interventions to address the gen-
der gaps and designed a monitoring and
evaluation system. Ultimately, a new

game plan emerged: (1) register the cows
given to each household in the name of
at least one male and one female adult,
(2) organize and train groups of farmers
on gender relations and promote wom-
en’s leadership, (3) register both male
and female adults in the marketing coop-
erative, and (4) include women in the
cooperative management committee. The
results? More women own livestock. More
women are involved in making decisions
about managing that livestock. And more
women market milk and make use of
income from its sale.

These valuable lessons about gender
integration have led to wider discussions
between Land O’Lakes International
Development’s managers about the role
of gender in their programming, and the
results have significantly influenced the
second phase of funding for the program,
which began in 2012.

Jemimah Njuki is the global coordinator for the Pathways program on women in agriculture at the Cooperative for Assistance and Relief
Everywhere (CARE), based in Dar es Salaam, Tanzania. Elizabeth Waithaniji is a postdoctoral scientist at the International Livestock

Research Institute in Nairobi, Kenya.

Development, the project is creating girls’ and boys’
groups that incorporate a land rights curriculum
and is holding community conversations, including
both men and women, on girls’ inheritance rights.
Initiated in 2002 and now in its third phase, the
Targeting the Ultra Poor program of BRAC trans-
fers livestock to women in ultra-poor households,
providing livelihood assistance and training in
income-generating activities. Since 2007, CARE-
Bangladesh’s Strengthening the Dairy Value Chain
project has included activities to empower women

and challenge barriers to women’s participation

in the dairy value chain. The project has helped
women overcome barriers to mobility by moving
milk collection points to villages, increasing the
number of local input supply points, and training

a cadre of female livestock health workers. Pre-
liminary study results suggest that through group
savings schemes, many women have been able

to save enough money to buy a dairy cow. IFPRI
researchers are working with project designers and
implementers to assess the impact of these projects
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“Something that can be measured
can be changed.”

—Hillary Rodham Clinton,
Former US Secretary of State

great deal of international devel-

opment goals can be tangibly mea-
sured—in crop yields or new jobs or
reductions in child mortality, for exam-
ple—while others prove much harder
to quantify. Women's empowerment,
for example. How do you define it, mea-
sure it, collect those measurements,
and analyze them? The US Agency for
International Development (USAID)
recently had the opportunity to answer
these questions as it developed the
Women's Empowerment in Agriculture
Index (WEAI) with partners from IFPRI
and the Oxford Poverty and Human
Development Initiative. The tool was
developed for the US government's Feed
the Future initiative to reduce poverty and
food insecurity.

The index is a significant innovation in

its field that measures multiple indicators

of empowerment, and generates “scores”
that can be compared over time. It is

the first tool of its kind. Piloted in 2011
and launched in February 2012, the US
government is using the index to track
change in women's empowerment that
occurs as a direct or indirect result of
Feed the Future interventions in targeted
geographic zones within the initiative's 19
focus countries.

Data for the WEAI will be collected
every two years in all 19 countries, and
baselines were collected in 2011 and
2012. USAID and partners will conduct
data analyses to understand the relation-
ships among empowerment, livelihoods,
and food security, as well as relationships
among the various components of the
index. Feed the Future will also use the
WEAI for impact evaluations of distinct
projects to examine the effectiveness of
different approaches and how they impact
women and men. Through IFPRI, Feed the
Future has selected and began funding
four dissertation grants for research that

Indexing Women’s Empowerment
EMILY HOGUE AND CAREN GROWN

will build evidence on women's empower-
ment through diverse methodologies and
substantive areas. All of this analysis will
help project leaders refine the WEAI for
improved practicality and broad utility.

Many development partners have
expressed interest in using the index for
their programs, and USAID and IFPRI are
working to develop tools and guidance to
replicate it beyond the 19 focus countries.
What started as a fairly modest effort to
develop a monitoring tool for Feed the
Future has greatly exceeded expectations
and provided the development community
with a robust and accessible instrument to
tackle one of the most complicated devel-
opment challenges. While just a first step
toward improving learning and program-
ming in this critical area, the creation of
the index signifies the commitment of the
US government to prioritizing women’s
empowerment as an essential develop-
ment outcome it will measure and strive
to achieve.

Emily Hogue is the team leader for Monitoring and Evaluation in the Bureau for Food Security at the US Agency for International

Development (USAID) in Washington, DC. Caren Grown is a senior gender adviser at USAID.
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on the gender asset gap and broader develop-
ment objectives.

Gender-sensitive development projects have also
learned to use local resources and institutions. A
local adaptation of the homestead food production
program implemented by Helen Keller Interna-
tional in Burkina Faso from 2009 to 2012 involved
training grandmothers as sources of nutrition
advice, given the important role of older women
in the local culture. In Uganda, the initial effort to
propagate orange sweet potato vines developed by
HarvestPlus from 2007 to 2009 relied on social

THE GENDER GAP

networks and farmers’ groups, and extension mes-
sages on the health benefits of consuming orange-
fleshed sweet potatoes were deliberately targeted
to women.

Although donor priorities are a clear signal of
attention to gender issues, this is far from being a
donor-driven process: projects that pay attention to
gender differences on the ground are also projects
that are more likely to succeed.



WHAT NOW? MORE IS NEEDED

Political will and project interventions to address
the needs of women in agriculture and contrib-
ute to gender equality are increasing. However,
additional efforts are needed to lock in these gains
so that attention to gender becomes an integral
part of agricultural and rural development—not
merely a development trend that passes. More
needs to be done to build the evidence base on
gender in agriculture, strengthen women’s assets,
and engage with women’s groups as real partners
in development.

Build the Evidence Base

The evidence marshaled by The State of Food and
Agriculture 2010-2011 and World Development
Report 2012 has helped build the political will to
address gender in agriculture. But examination of
the statistical appendixes in The State of Food and
Agriculture shows that this evidence is still fragmen-
tary, especially in agriculture. National-level
agricultural statistics too often fail to report
whether farmers and agricultural laborers are men
or women. Even most agricultural surveys treat
households as single units rather than disaggre-
gating data by sex. What passes for gender analy-
sis is limited to comparisons of “male-headed” and
“female-headed” households, ignoring the majority
of women who live in households with males and
likely understating gender differences in produc-
tivity.? Figures on the extent of women’s ownership
of and access to land and other assets often conflict
because of different ways of collecting information.
Moreover, the conventional wisdom on gender is
often based on data that are drawn from extremely
small samples or are already outdated.

Fortunately, there are now methods that can be
applied to measure the gender gap in assets. One
such method was used in a recent study based on
statistically representative datasets in Ecuador,
Ghana, and Karnataka State, India.* The Wikigen-
der initiative of the Organisation for Economic
Co-operation and Development’s Development
Centre (www.wikigender.org) and the World
Bank’s Gender Data Portal (http://datatopics

.worldbank.org/gender) represent important steps
toward building a systematic evidence base and
provide resources for policymakers and program
designers on a range of gender issues. This kind

of evidence is needed to identify the scope of the
challenges that women face in agriculture and how
these challenges vary across regions, time, and
socioeconomic status.

Women’s empowerment and gender inequal-
ity are typically measured at an aggregate coun-
try level, using available data such as education
rates or percentage of women in parliament. These
indicators are important, but they are not directly
related to agriculture. In contrast, the Women’s
Empowerment in Agriculture Index collects new
information by interviewing men and women
themselves about their participation in decision-
making about agriculture, control over productive
resources, control of income, leadership, and time
allocation. This information is used to construct
indicators of five domains of empowerment for
women, as well as gender parity between men and
women in the same household (Figure 1).> While
this index can be used to track progress over time,
it also has a more immediate use as a diagnostic
tool. It can identify the key areas in which women
(and men) lack empowerment so that programs
can focus on those areas. It also draws attention to
how agricultural programs can strengthen women’s
empowerment, such as by contributing to wom-
en’s leadership through group-based approaches, or
weaken it, such as by creating an excessive work-
load. One could argue, for example, that the dairy
program in Mozambique described earlier would
not have involved only men if program designers
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had thought through how it would affect the five
domains of empowerment.

Better evidence on what works to empower
women is needed to help guide development
practice, to screen out ineffective programs, and
to strengthen the case for channeling resources
to effective ones. Rigorous quantitative studies
are important, but they should be complemented
by qualitative studies that can both identify key
questions for quantification and help explore the
dynamics of how programs work (as is being done
in the Gender, Agriculture, and Assets Project
cited earlier). Including women and men directly in
monitoring and evaluation enhances both under-
standing and accountability, as implied in the “be
accountable to her” pillar of the Bill & Melinda
Gates Foundation’s gender in agriculture strategy.

Moreover, gender relations do not change over-
night. Long-term studies are needed to assess
whether gender-transformative approaches are
having effects that may not be apparent in the short
term. An IFPRI study of the impact of vegetable
and fish pond technologies in Bangladesh illus-
trates the value of longer-term impact assessments.
Although early adopters of fish pond technologies
had greater gains in income and food consumption
than later adopters, the vegetable technologies were
disseminated throughout the villages by women’s
groups and led to greater positive effects on the
nutritional status of women and children, as well
as greater gains in women’s assets—impacts that
would not show up in the short term.°

Strengthen Women'’s Assets

Redressing the gender gap in assets is key to
improving agricultural productivity. Policies and
programs that strengthen women’s assets are likely
to have long-term effects because they not only
increase women’s ability to adopt improved tech-
nologies or engage in more remunerative livelihood
strategies, but also contribute to women’s empow-
erment in the household and the community. Key
assets in this regard include tangible ones such as
land, water, tools, and technologies, as well as less
tangible—but no less important—ones such as
financial, human, and social capital.

CLOSING THE GENDER GAP

LAND. Joint titling and reform of inheritance laws
are two major policy reforms being employed to
strengthen women’s property rights. For example,
land is being jointly certified in the names of both
husbands and wives in Ethiopia, and reforms to the
Hindu Succession Act in India are allowing daugh-
ters to inherit land. However, legislative reforms
alone are not enough to affect the lives of rural
women because customary land rights and inher-
itance practices often remain strong. Full imple-
mentation of any legislative reform is crucial. Legal
literacy programs are needed to make both com-
munities and the implementing agencies aware of
the reforms and the rights that women can claim.
In Ethiopia, for example, putting women on the
local land administration committees has helped to
increase women’s awareness of their rights and the
likelihood that they will register their land.” Enlist-
ing male elders to support women’s land rights can
play a critical role in establishing social legitimacy
for reforms.

WATER. Reliable access to clean water is especially
important to women, who are often responsible

for obtaining water for domestic use and for plants
and animals under their care. Although domes-

tic water supplies and irrigation systems are often
developed separately, some studies suggest that
creating multiuse water systems helps women meet
their domestic as well as productive water needs.®
Homestead-scale systems such as wells and water
harvesting require substantial private investment;
community-scale systems can transport water from
longer distances and may offer technical efficiency
gains. However, community-level systems require
effective organizations. Women’s participation in
decisionmaking in community water systems is
crucial to ensure that their particular needs and pri-
orities are addressed.

TOOLS AND TECHNOLOGIES. A gender-
aware approach to closing the gender asset gap in
agriculture requires ensuring that women have
access to and control over the tools and technol-
ogies that men already have. It is thus import-
ant to know whether women are less likely to
have the tools because of cost or cultural factors:
is a woman unable to afford farm equipment or



communications technology, or is it socially unac-
ceptable for her to have or use it? A gender-trans-
formative approach requires asking whether
technologies are designed to meet women’s needs
and whether women are involved in the innova-
tion systems, both as clients and as providers of
innovations. For example, women and men often

have different trait preferences for crop or livestock

varieties; participatory plant or animal breeding

FIGURE 1

programs that involve women can take these differ-
ences into account.” Ergonomically designed equip-
ment for women can reduce strain and make their
labor more productive. Many agricultural research
and development programs focus on the period
from planting to harvest and neglect postharvest
processing, which is more likely to be women’s
domain. Improvements in processing can reduce
food losses, increase incomes, improve nutritional

WOMEN'’'S EMPOWERMENT IN AGRICULTURE

The Women's Empowerment in Agriculture Index measures women's empowerment by assessing five domains. It also
compares women’s scores in these five areas with those of other men in their household to measure gender parity
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content, and save labor—all of which are of special
concern to women.

FINANCIAL CAPITAL. Microfinance pro-
grams have often successfully made savings and
credit available to poor women, but women should
not be locked into microfinance alone; a ladder of
finance is also required. In addition, women need
more than credit: ways of making and receiving
payments, such as through mobile phones, allow
women to participate in markets for inputs and
produce. These mechanisms can be particularly
important in societies that restrict women’s mobil-
ity, because women there must rely on male family
members or friends to take their produce to market.

HUMAN CAPITAL. Much attention is rightly
given to increasing girls” enrollment and reten-
tion in school. Later in life, however, women also
need greater access to agricultural extension and
advisory services; women have consistently lower
access to extension than men.'” More gender-
equitable extension systems would not only recog-
nize women as farmers, but also address their needs
for information, technology, and market access.
They should employ female extension agents or
alternative delivery mechanisms such as group-
based approaches and experiential techniques that
are specifically designed to be gender equitable,
depending on what is most effective.

SOCIAL CAPITAL. Both governments and
nongovernmental development organizations
have embraced group-based approaches as a way
to reduce the cost of delivering services to many
individuals and make program outreach more
cost-effective. Participation in groups can also

be empowering. For women, the opportunity to
get out of the house and meet with other women,
create solidarity, and build confidence to speak in
public can increase their bargaining power within
their households as well as with outsiders. Informal

CLOSING THE GENDER GAP

social networks and kinship ties can also be import-
ant sources of information, influence, and assis-
tance. But, as with other assets, men often have
stronger social capital than women have. Ensur-

ing that the formal rules and informal practices of
groups do not discriminate against women can help
redress this gap. For example, membership rules
should allow multiple household members to par-
ticipate instead of just the head of household; meet-
ings should be scheduled where and when women
can attend and should be conducted so that women
feel they can be heard.

Engage in Real Partnerships

Ultimately, translating political will into gender-
equitable agricultural development requires forging
partnerships with women’s organizations so that
they have voice and agency. Instead of having to
anticipate women’s needs, programs should make
it possible for women to identify their own needs,
place demands on service providers, and increase
accountability of programs. This approach should
be adopted not only by government and nongov-
ernmental organizations, but also by private input
and information suppliers, land administration ser-
vices, and marketing agents.

This is not to suggest ignoring men: indeed,
enlisting men’s support and ensuring that their
needs and concerns are also addressed are cru-
cial for the advancement of both men and women.
Effective partnerships have the potential to trans-
form how women are perceived. Instead of being
seen as victims of inequitable conditions or ben-
eficiaries of programs, women can be seen as key
actors in implementing programs and achieving
sustainable development, food security, and pov-
erty reduction.

CONCLUSIONS

Attention to gender in agriculture is not new, but

it has not always been acted upon. The accumu-
lating evidence shows that empowering women is
not only important in its own right, but also often
highly conducive to improving agricultural produc-
tivity, food security, and nutrition. Gender-



blind programs too often fail in these objectives
and may even make matters worse by encumbering
women with additional uncompensated duties or
depriving them of control of resources in a manner
detrimental to their welfare.

The renewed commitment to gender-responsive
and gender-transformative agriculture now needs
to be translated into more systematic policy
actions, including integrating gender in agricultural
strategies and programs. Research and develop-
ment of agricultural technologies and interventions
should begin with an understanding of how men’s
and women’s interests as producers and consumers

dovetail and diverge and should work to address
the needs of women as well as men. Paying spe-
cific attention to closing the gender gap in assets is
also expected to have long-run effects in empower-
ing women and improving productivity and food
security. Delivering on this potential will require
systematic collection of sex-disaggregated data to
improve our understanding of what works and a
commitment to making actors at all levels, from
government agencies to project staff, accountable
for results. ll
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Chapter 5

EMPLOYMENT IN AGRICULTURE

Jobs for Africa’s Youth

Karen Brooks, Sergiy Zorya, and Amy Gautam

FRICA SOUTH OF THE SAHARA HAS THE WORLD’S FASTEST-

growing population and the youngest. By 2050 the subcontinent,

with its projected 1.7 billion people, will be the second most pop-
ulous region in the world, after South Asia, and the only region in which the
rural population will still be growing. Between 2010 and 2050 other regions
will experience a significant decrease in rural population (which will fall by
50 percent in East Asia, 45 percent in Europe, and 10 percent in South Asia),
while Africa south of the Sahara will add an estimated 150 million people in
rural areas (an increase of nearly 30 percent). The young people yet to be born
are in addition to the 330 million already present and about to enter the labor
force, of whom 195 million live in rural areas.! As Figure 1 shows, the number
of people entering rural labor markets each year is projected to increase until at
least 2035.

Young people bring energy, vitality, and innovation into the workforce.?
When their willingness to contribute is matched with opportunity, they can
have a transformative impact on economic growth and social development.
This impact is often referred to as the “youth dividend.” African leaders know
that the youth dividend will not be deposited automatically into national
accounts; they will have to take proactive steps to collect it, and most are ready
to do so. The past year has provided graphic evidence of the twin needs for
agricultural growth and jobs. Yet again, global food prices have spiked; since
June 2010, higher food prices have pushed nearly 44 million people into pov-
erty.® Opportunities to create jobs and simultaneously lower food prices have
been the subject of a number of recent events. For example, the “Young Peo-
ple, Farming, and Food” conference in Accra in March 2012* and the Fourth
Conference of the African Union Ministers in Charge of Youth, held in Addis
Ababa in September 2012,° focused specifically on these topics. At a special

Karen Brooks is director of the CGIAR Research Program on Policies, Institutions and
Markets of the International Food Policy Research Institute in Washington, DC. Sergiy
Zorya is a senior economist in the Agriculture and Environmental Services Department of
the World Bank in Washington, DC. Amy Gautam is a freelance consultant who lives in
Washington, DC.




FIGURE 1
in Africa south of the Sahara, 1950-2050

Rural population share and number of people entering rural and urban labor markets annually
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session on youth in agriculture during the 2012
Farmers’ Forum of the International Fund for Agri-
cultural Development (IFAD), IFAD’s president
“emphasized the need to invest in the rural youth
of today, the farmers of tomorrow.” Further, the
United Nations’ April 2012 Annual Ministerial
Review recognized rural employment as the key to
reducing poverty and food insecurity.

Despite this recent attention, many may still per-
ceive the topic of youth employment only in terms
of formal jobs in the urban wage sector. Efforts to
accelerate agricultural growth and improve food
security are separated conceptually from efforts
to create jobs for young people. This is a damag-
ing compartmentalization, and if continued will
likely result in the forfeit of Africa’s youth dividend.
Efforts to enhance agricultural growth and those
to create employment for young people are comple-
mentary, and must be so understood.

JOBS FOR AFRICA’S YOUTH

BUT AS AFRICA DEVELOPS, WON'T
AGRICULTURE DECLINE AND LABOR
LEAVE RURAL AREAS?

Agriculture contributes one-quarter to one-third of
African gross domestic product (GDP) but employs
65-75 percent of the labor force.® These data
roughly replicate the historic experience elsewhere.
A gap in labor productivity between the nonfarm-
ing and farming sectors on the order of two to one
ordinarily draws people out of agriculture and into
other sectors, such as manufacturing and services.
Young people are leaving Africa’s farms in large
numbers. Forty percent of Africa’s population
already lives in cities, and urbanization is proceed-
ing apace. But this surface similarity with historical
experience belies a fundamental difference between
Africa’s experience now and that of elsewhere

and earlier.

Africa’s structural transformation (that is, the
growth in incomes and resulting diversification of
the economy) is taking place at a time of high global
food prices and growing recognition of Africa as



areservoir for growth in agricultural production.
Elsewhere and in the past, workers left farms for
factories producing goods for local consumption;
factory goods are now produced largely in Asia, and
this will change only gradually. But the number of
young Africans that can be absorbed into jobs in
manufacturing and services even under optimis-

tic assumptions is likely to be much less than the
cohort of people now entering the labor force in
rural areas.’ Agriculture will likely continue to be
the dominant sector of employment for most young
people over the next few decades.” Even if all who
can leave agriculture do so, high birth rates create

a constant and growing pool of young people who
will apply their energies and talents on the farm-
steads and in the villages of their birth.

Fortunately, the high demand for agricultural
products regionally and globally creates good
opportunities for them to do so. Significant incre-
mental growth can be achieved by improving the
productivity of both land and labor without dis-
placing labor. Average yields (and thus land pro-
ductivity) in Africa are low compared with average
yields in other regions and with estimated potential
yields in Africa; increases can generate economic
growth for many years to come.!' Better manage-
ment practices can increase resilience and reduce
risk. Land can be brought into cultivation without
encroaching on forests, and modest increases in
mechanization can increase labor productivity. This
is fundamentally different from the historical expe-
rience elsewhere.'> With greater availability of tools
and machinery, households now limited to work-
ing holdings of 1 to 2 hectares could manage more.
With improved seed, fertilizer, plant protection
agents, and timely advice, yields and profitability
can increase enough to allow households to reduce
their area devoted to staples consumed at home
and expand into more lucrative crops and live-
stock products. And with higher profitability, the
machinery and additional purchased inputs become
affordable. Thus the availability of underutilized
land in many places and substantial gaps in yields
relative to their potential offer opportunities for
agriculture to simultaneously raise labor productiv-
ity and absorb additional workers.

OPPORTUNITY IS REAL, BUT NOT YET
RECOGNIZED BY YOUNG PEOPLE

According to the World Bank, the value of food on
domestic markets in Africa is projected to increase
from US$313 billion in 2010 to US$1 trillion in
2030." World prices are high and expected to
remain so for at least the medium term. Income
growth, population growth, and urbanization in
Africa are increasing the demand for imported food
faster than the supply of domestically produced
substitutes; food imports surged ahead of exports
as recently as 2003 and continue to climb. Denser
patterns of settlement are causing marketing costs
to fall and returns to investments in primary pro-
cessing of raw products to rise. This is the opportu-
nity before African producers.

Local producers can capture thriving domes-
tic and regional markets only if they become more
competitive. Measures that reduce the costs of
production (such as dissemination of improved
technology) and the costs of marketing (such as
investment in transportation and infrastructure)
will enable increased profitability and reduce food
costs. Even in countries that are relatively well
linked to world markets, increased local production
can bring down food prices because of friction in
the transmission of international prices into local
markets."* Improved agricultural productivity will
thus benefit both producers and consumers (many
of whom spend half or more of their budgets on
food).!s Lower food prices offer a secondary benefit
by tempering demands for higher wages in the non-
farm sector, thus attracting new investment in man-
ufacturing and services. New investment creates
new jobs, fueling a virtuous cycle.

Opportunities on Africa’s farms abound, but
they are still unrecognized by or inaccessible to
most young people. Agricultural employment
is often not seen as a viable career, especially by
young people in villages who see the reality of their
families’ situation. For example, for some countries,
available statistics suggest that the typical farm is
usually no larger than 1 to 2 hectares, and the most
common implements are still the short hoe and
machete.'® In recent focus group discussions con-
ducted for the World Bank, young, rural Africans

EMPLOYMENT IN AGRICULTURE

51



India’s New Deal: Public Works and Rural Jobs

he Mahatma Gandhi National

Rural Employment Guarantee Act
(MGNREGA) in India—one of the largest
and most ambitious social security and
public works programs in the world—
guarantees participating adults in rural
households 100 days of paid manual labor
each financial year. The government pro-
gram was initially launched on a limited
scale in 2006, a time of serious agrar-
ian distress in India, to achieve inclusive
growth by generating employment and
reducing poverty in rural areas." Its main
objectives are to (1) provide livelihood
security to the rural poor through guar-
anteed wage employment, (2) rejuvenate
the natural resource base, (3) create a
productive rural asset base, (4) stimulate
the local economy, and (5) increase wom-
en’s empowerment. A series of studies
evaluating the program was published in
2012, and the findings demonstrate its
success.

Since the program began in 2006,
the government has spent a massive
amount of money—about US$22 bil-
lion—on laborers’ wages to remunerate

the approximately 12 billion person-days
of employment generated in rural areas.
Since 2008, the public works program
has existed in every district in the country
and provides 50 million households with
employment annually. In 2011-2012, the
budget reached nearly US$8 billion.

The evaluation of the program, which
itself is a result of the coordinated efforts
of several Indian ministries to create
productive assets in rural areas, found
that nearly 866 million projects have been
completed since 2006 and more than
1 billion are still underway. Public works
projects include village roads, water con-
servation and harvesting systems, irri-
gation canals, renovation of traditional
water bodies, and land development.

Most notably, the employment pro-
gram provides many jobs to women:
about 47 percent of people who received
employment under the program were
women, far exceeding the targeted 33
percent. Other major benefits include
increased rural wages, reduced distress
migration, barren and uncultivated land
use, and empowerment of the weaker

section of society. In some Indian states,
microlevel evidence shows that ground-
water levels have risen as a result of the
program’s public works.

Among beneficiaries, the program
contributed to the consumption of more
and better food, which leads to food and
nutrition security, especially in underprivi-
leged households.? Participants also spent
more on nonfood items, and this growing
demand is expected to trigger growth in
the manufacturing and service sectors of
rural areas.

There are three main reasons for this
success of the guaranteed employment
act: (1) strong government commitment,
(2) proper targeting of the rural poor and
underprivileged, and (3) employment
opportunities during the lean season. To
ensure its sustainability in the long run,
the Indian government needs to con-
verge and link this flagship program with
rural development programs and other
social protection programs, which would
reduce spending without compromising
efficiency, food and nutrition security, or
progress in rural infrastructure.

P. K. Joshi is the director for South Asia at the International Food Policy Research Institute in New Delhi.

asked about the best and worst ways to earn a liv-
ing rarely mentioned agriculture as a “best job,”
although they did not consider it to be the “worst.”
Good jobs are those that command good pay and
respect, features not typically associated with farm-
ing in Africa now.

Young Africans already work on farms;
89 percent of rural young people are employed
by their families or are self-employed, as are
71 percent of their urban peers, according to a
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recent large-scale World Bank survey of 10 African
countries. And young people on farms are poorly
educated—just over 30 percent have completed pri-
mary school.”

This quick sketch lays out the policy challenge
for African leaders. Agriculture represents the sec-
tor of most immediate opportunity to realize gains
in growth and to create employment for young
people. The farming that can accomplish this must

shift rapidly from low productivity and status to



technical dynamism with recognized opportunity.
The labor force that can best implement this transi-
tion is one that knows traditional agriculture and is
young and full of aspirations, but this same group is
poorly educated. What can African leaders do?

NOT OUR GRANDMOTHERS' FARMS...

Four basic employment options exist in agriculture
for young entrants to the labor market, and each
requires a different mix of capital, land, and skills
(Table 1)."® Policymakers seeking to accelerate job
creation while raising productivity will need to
adjust current agricultural programs so that large
numbers of young people can transition into the
most viable option for their circumstance. These
options are compatible with those described by
Felicity Proctor and Valerio Lucchesi in Small-Scale
Farming and Youth in an Era of Rapid Rural Change.
The authors note that 51 percent of householdsin a
2008 survey of nine countries in Africa south of the
Sahara (SSA) reported that inheriting land already
under cultivation was the most common means for
their young people to obtain land, while 16 percent
would be allocated land not previously cultivated,

9 percent would rent or borrow land, and 12 percent
would buy land."

OPTION 1. As already noted, more than half of
young people will likely remain on the holdings of
their families. They will need skills to manage
higher-valued agriculture and some capital, but
they already have land. These families could adopt
a corporate approach to management of the house-
hold as an enterprise, as the additional skills and
labor of multiple young adults in the household
allow specialization. A combination of pooled off-
farm earnings, a shift to higher-valued and more
commercial products, and aggregation of household
labor at peak periods could allow small farms to
absorb young adults constructively. Many of these
individuals could benefit from taking part-time off-
farm work (eventually transitioning to option 3).

OPTION 2. A second group of young people will
leave their childhood farms and establish new hold-
ings, ideally larger than the parcels they left. These

farmers have the greatest need for land, capital, and
advisory oversight, and the highest potential for
increased productivity. Few young farmers will be
able to assemble the elements required to estab-
lish a new farm without assistance. New holdings
may be in the localities where the young people
already live and on land newly available for cultiva-
tion through clarification of ownership, conversion
of marginal or grazing land, or public investment
in irrigation and improvement. Alternatively,

new holdings could be farther away, in which case
establishment of the new farmsteads would require
relocation. Resettlement is often controversial.
Experience in Africa and around the world attests
to the importance of strict adherence to voluntary
decisionmaking on the part of participants, care-
ful selection, full information for all stakeholders,
effective support services for the new arrivals, and
adequate investment in infrastructure. An assess-
ment of several decades of public support for reset-
tlement in Indonesia shows mixed results tending
toward the negative. Improvements in settlers’
incomes and access to public services were offset by
disappointing outcomes in agricultural production,
environmental degradation, and resentment against
the newcomers by indigenous inhabitants.*° Pre-
liminary results regarding a program of market-
assisted land reform in Malawi, in contrast, indi-
cate that it may have had more positive outcomes.*!
The Government of Ethiopia has operated a sub-
stantial program of voluntary resettlement for a
targeted group of vulnerable residents in densely
settled parts of the country. The program has gener-
ated much attention and controversy, but a rigor-
ous assessment is not yet available. Iflocal young
people can secure access to land in or near their
communities, this is clearly the simpler approach.
If relocation is required, lessons of past experience

should be fully weighed.

OPTION 3. Higher-valued agriculture will use ser-
vices more intensively, creating employment oppor-
tunities. Demand for transport, plant protection,
veterinary services, mechanized field operations,
and advice can be met by young people with skills
and enough capital (or leased machinery) to start
small businesses. Many of the individuals in this
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TABLE 1

Employment option

Option 1: Full-time on existing family holding
Option 2: Full-time on new holding
Option 3: Part-time combined with household enterprise

Option 4: Off-farm wage work

Need for land

Options and requirements for agricultural employment

Need for capital Need for skills

None Medium H Medium
High High High
Low Medium High
None None : Medium/high

Source: Authors.

third group may be part-time farmers, with small
allotments of land and enough capital and skills to
establish themselves as sellers of services.

OPTION 4. A fourth group will take formal or
informal wage work on large commercial farms, in
the processing and service sectors, or seasonally
on small farms during peak periods. These young
people need skills to handle a range of tasks and
equipment. Wage work varies from low-skilled
and low-paid day labor to jobs in primary produc-
tion and processing that require and reward higher
skills. Drivers, machine operators, mechanics,
quality-testing technicians, and others will be in
increased demand, and these jobs are better paid
than unskilled day labor.

FINANCIAL SERVICES FOR MORE
DYNAMIC AGRICULTURE

Access to capital and credit for smallholders has
been a perennial problem, and the problem is
magnified for young people. Various innovations
to overcome the barriers and achieve sustainable
outreach to smallholders have been developed, but
the problem is far from solved, and risks and costs
remain high.

Self-help groups, savings and credit associa-
tions, community-based financial organizations,
rural and community banks, and cooperatives are
among the organizational innovations developed
to address the high costs and risks. Allowing alter-
native forms of collateral (such as chattel mort-
gages, warehouse receipts, and future harvests) can
reduce the cost of credit. Leasing can be particu-
larly helpful for young farmers, as it opens access to
equipment with less collateral than is the case for
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purchase.”? Linking agricultural credit to extension
services can address the needs of young farmers for
simultaneous finance and information.* Similarly,
bundling credit with insurance may force farm-
ers to purchase more insurance than they would
otherwise wish, but at the same time opens new
opportunities for borrowing. Matching grants are
used in many programs supported by governments
and nongovernmental organizations to promote
improved technologies, empower farmers to hire
service providers, build linkages with private firms
through productive partnerships, and provide rural
infrastructure for common use.** Many of the inno-
vations in rural finance discussed here and below
are still being tested, and their performance and
sustainability on a large scale are not yet known.
They nonetheless warrant close attention in the
future, as successes are identified for replication
and scaling up, while failed designs are avoided.
Outgrower arrangements can offer prefinanc-
ing of inputs and assured marketing channels. For
example, contract farming with financial arrange-
ments that limit risk of default or side-selling has
proven effective in Mozambique, Rwanda, Tan-
zania, and Zambia.?® Similarly, provision of credit
through supply chains in Kenya has benefited more
than 3,000 farmers. The program reduces the risk
of default through cashless bank transfers.?® The
Alliance for a Green Revolution in Africa’s Inno-
vative Finance Initiative has achieved low default
rates on partial guarantees in Kenya, Mozam-
bique, and Tanzania. Rabobank’s Rabo Sustain-
able Agriculture Guarantee Fund issues partial
credit guarantees and other financial products to
mitigate financial intermediaries’ risks.”” Even
without partial guarantees, banks are sometimes
interested in providing services to farmers if they



have help training their staff to work with these
clients.?® Technology that brings banking services
to rural areas is spreading quickly. Kenya’s M-Pesa
service has transformed rural banking there, and
young people are especially quick to adopt innova-
tions based on mobile phones.* Biometrics is being
explored in the context of credit markets to protect
banks from serial defaulters.*

Programs that combine access to financial ser-
vices with advice or mentoring are likely to be espe-
cially suitable in light of the limited experience of
young people. Those that start by offering grants
and systematically transition to offering savings
and ultimately credit may be promising. Young
people should be integrated into the financial sys-
tem rather than sequestered; young participants
will eventually cease to be young but will probably
remain farmers. They need to enter their middle
years with good linkages to sound financial institu-
tions and knowledge of how to use their products.

LAND FOR THE YOUNG

Population growth puts pressure on land. Many
African societies are hobbled by ambiguities in
transactability of land through purchase, sale,
leasing, inheritance, assignment under traditional
rules, and mortgage.* The fact that many young
people are trapped on diminishing holdings while
their governments seek to attract outside investors
argues for urgent attention to easing constraints
to transfer of land. Africa has room to accommo-
date its young people, especially ifland allocations
are accompanied by public investment in infra-
structure to allow more profitable farming and
simultaneously attract new ideas and investment
from abroad.

Only about 10 percent of occupied land in SSA
is formally registered.>> Many countries have made
recent progress in formally documenting indi-
vidual landownership. For example, by the end of
2012, Rwanda had demarcated all 10.5 million land
parcels in the country and registered and prepared
leases for at least 83 percent of them. Ethiopia has
awarded certificates for more than 25 million par-
cels in its rural areas. Madagascar has issued 75,000
certificates akin to traditional land titles, while

in Tanzania about 27,000 certificates of custom-
ary rights of occupancy have been issued in two
districts. Benin, Burkina Faso, and Céte d’Ivoire
have piloted rural land use plans as another way to
establish individual land rights.** Not all attention
to registration need be for individual holdings. Reg-
istration of communal land can be an important
step to improve security of tenure, particularly if an
agreement with an outside investor or allocation of
communal land to young people for new farm starts
is contemplated.

Young entrants to the labor force, even those
with little need for additional land, may benefit
from improved security of tenure, the ability to
engage in transactions, and relaxation of controls
on rental. The very poor, the landless, the young,
and migrants usually obtain land through rental if
they do so at all, and constraints on rental trans-
actions can hurt them in particular. Short-term
rental or long-term leasing can facilitate labor
mobility and can transfer land to more productive
users. Rental can be particularly helpful in easing
the intergenerational transfer of land; at present,
elderly people hold most of the land even though in
many cases younger family members or neighbors
might be able to farm it better. The most common
restrictions on rental markets, such as ceilings on
rental rates or prohibitions against absentee land-
ownership, are often introduced in an effort to
safeguard the interests of smallholders. They may
instead lock land into ineflicient patterns of use and
can greatly disadvantage young potential users.**
In addition to regulatory barriers, the absence of
an effective land tax allows those who hold land for
speculative purposes to do so at little cost. An effec-
tive system of land taxation coupled with active
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rental markets could put idle land to work, often in
the hands of young people.

Governments could take additional measures to
open land to their young people. The extent of state
landownership in SSA is largely unknown, as most
lands have not yet been surveyed and registered.*
Underutilized state land, once properly identified
and surveyed, can be auctioned to the private sec-
tor to combine large-scale operators and small and
medium farmers in innovative ways (although care
must be taken not to disenfranchise indigenous
users such as herders and subsistence communi-
ties). Special efforts can be made to accommodate
young people who show promise in farming. Such
programs would be most useful for people pursu-
ing option 2, although benefits can be envisaged
for others as well. Several programs of redistribu-
tion have been tried with a mixed record of success.
South Africa’s program has fallen short of its ambi-
tious targets, probably in large part because access
to land was not coupled with improved advice or
mentoring and because a prohibition on subdivi-
sion meant that farmers could not secure the land
in holdings of the size that they preferred.*® Mala-
wi’s distribution of underutilized land from former
tea estates seems to have met with greater success.”’
New pilot efforts are underway in Senegal and
Zambia and should provide useful lessons.

BETTER EDUCATION AND ENHANCED
MODERN SKILLS

Modern agriculture requires a wide range of spe-
cific skills. The rapid spread of mobile phones, and
other information and communication technolo-
gies more generally, alters the nature of the skill set
required, but it does not remove the handicap that
incomplete primary schooling represents. To equip
young Africans for success in the four options for
agricultural employment, schools must do a better
job of teaching them basic skills for any endeavor.
Foremost among these are reading, writing, numer-
acy, and the ability to use digital technology and to
access and interpret information.

In addition, a growing and diversifying agri-
cultural sector will create nonfarm employment
opportunities. Existing agricultural vocational
schools can play a constructive role in training
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skilled personnel for jobs in processing, market-
ing, machinery operation and repair, transport and
logistics, and quality control.

New agricultural extension programs can
empower farmers to specify the information they
require and to select the extension provider.** In
these programs, information is recognized as a
public good, with the government assuming a share
of the cost, particularly for small farmers and the
poor. Participatory and group-based approaches to
extension (such as farmer field schools and farmer
study circles) are gaining ground, and many of
these models have application outside of the agri-
cultural sector. While still imperfect in their exe-
cution, these newer extension models are likely an
improvement over earlier, supply-driven models.

Other specific training and learning oppor-
tunities currently exist in many forms, such as
competence-based training, local agribusiness
development services, business incubators, rural
productive alliances, and public-private partner-
ships.*® Like some of the finance mechanisms dis-
cussed earlier, many of these programs are small in
scale and experimental and have not been rigor-
ously evaluated or tested for their effectiveness or
sustainability on a larger scale.

The key objective of public policy should be to
facilitate the access of rural people to information
rather than specifying a rigid new agricultural cur-
riculum. As dynamism in the agricultural sector
picks up, returns to investments in skills will grow,
providing people with incentives to acquire needed
skills. An education sector that delivers quality at
the basic level coupled with demand-driven agri-
cultural advisory services and flexible short-term
training will best serve the evolving needs. To fos-
ter such a system, Africa will need to reinvest in
agricultural higher education. How best to do so
under severe resource constraints requires careful
thought and planning, which are already underway
at the regional level.

STRATEGIES ALREADY EXIST AND
SHOULD BE ENHANCED, NOT REPLACED

African leaders recognize the renewed importance
of agriculture, and most are devoting resources to
it. The African Union and the New Partnership for



Africa’s Development have helped by developing
the Comprehensive Africa Agriculture Develop-
ment Programme (CAADP).** CAADP provides a
conceptual framework to guide countries in their
investment planning and a mechanism to share
experience and mobilize support. The CAADP
agenda centers on four key areas: land and water,
access to markets, vulnerability and risk, and agri-
cultural technology. None of these addresses an
agenda uniquely for young people, but they all
include specific issues that are particularly relevant
to young people’s needs. For example, in the area
of land administration, as already noted, young
people will benefit from policies that make rental
and intergenerational transfer easier. In the area of
agricultural technology, programs of mentorship
and voluntary groups of people working with the
same technologies can provide useful advice that
compensates for young people’s lack of experience.
CAADP’s experience-sharing mechanism allows
countries to evaluate ways of relieving constraints
to land, capital, and skills that hold young people
back. CAADP can also use its advocacy work to
help African leaders see how the agendas of agricul-
tural growth and youth employment complement
one another.

A number of initiatives point to the attention
already being paid to the issue of youth employ-
ment: the Millennium Development Goals’ Tar-
get 1.B; the African Union’s African Youth Decade
2009-2018; the UN General Assembly’s call for
member states to prepare a “National Review and
Action Plan on Youth Employment”; and the recent
joint proposal among the African Union, the UN
Economic Commission for Africa, the African
Development Bank, and the International Labour
Organization for a Joint Initiative on Job Creation
for Youth in Africa.* Efforts to create opportuni-
ties for young people in agriculture thus do not

require a new strategy. Attention should instead be
trained on getting governments and their develop-
ment partners to deliver on existing commitments,
implementing investment programs, and mak-

ing continued progress on policy and regulatory
reform. Modest adjustments to meet the specific
needs of the large group of young people can cap-
ture the complementarities of the agricultural and
youth agendas.

CONCLUSIONS

Agriculture in Africa is now recognized as a source
of growth and an instrument for improved food
security. It is not yet seen as the major employer of
the continent’s young people, although in fact it is.
This oversight must be remedied if Africa’s leaders
are to be able to design and implement the mea-
sures needed for the sector to deliver its potential.
African agriculture can absorb large numbers of
new job seekers and offer meaningful work with
public and private benefits. For this to happen,
constraints to land, capital, and skills must be
addressed, and features to make programs friendly
to the needs of the young enhanced. Existing pro-
grams in finance, land, and education and exten-
sion can be adjusted to address the specific needs
of rural young people. The agriculture that attracts
young people will have to be profitable, competi-
tive, and dynamic. These are the same character-
istics required for agriculture to deliver growth,

to improve food security, and to preserve a fragile
natural environment. Agriculture offers a hand-
some youth dividend that will benefit young people
themselves, their wider societies, and the global
community. With clarity of vision and political
commitment from Africa’s leaders, that dividend
can be collected and widely shared. H
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US AND EU FARM POLICIES

The Subsidy Habit

Jean-Christophe Bureau, David Laborde, and David Orden

ORLD AGRICULTURAL PRODUCTION EXPERIENCED ANOTHER

tumultuous year in 2012. After a promising spring planting

season, the United States suffered a severe drought, which
pushed nominal prices of maize and soybeans in world markets to record
levels. Some other large suppliers (Argentina, Brazil, China) increased their
production of these two crops, but given the importance of the United States
as a producer and the continued growth in demand, these increases were not
enough to hold prices down. As a consequence, instead of declining from their
peaks of 2008 and 2010/2011, feedgrain and oilseed prices remained high for a
fifth consecutive year.

The agricultural policy response in developed countries has been bifur-
cated. The United States and other donor countries have increased their invest-
ments in overseas agricultural development projects and scientific research
through initiatives such as the US Agency for International Development’s
Feed the Future program. Neither the United States nor the European Union
(EU), however, has done much to expand productivity-increasing public agri-
cultural research at home. The US Midwest and Great Plains, which helped
feed Europe after World War IT and have historically been a breadbasket for
the world, are now responding to increased demand from biofuel production,
which puts upward pressure on agricultural prices. The United States, the larg-
est single producer of maize and soybeans, has at least refrained from limiting
its food and feedstock exports, a welcome outcome that reflects a constitu-
tional ban against export taxes' and the adverse consequences of earlier export
embargos. Likewise, the EU has for the most part avoided using border policies
to insulate the domestic market from rising world prices. This constraint on
border policies has helped stabilize world markets.

Jean-Christophe Bureau is a professor at AgroParisTech in Paris, France. David
Laborde is a senior research fellow in the Markets, Trade, and Institutions Division of the
International Food Policy Research Institute (IFPRI) in Washington, DC. David Orden is a
senior research fellow in IFPRI's Markets, Trade, and Institutions Division.



A Brazilian View of EU and US Agricultural Policy Reforms

he US farm bill and the EU Common

Agricultural Policy (CAP) have received
surprisingly little attention in Brazil this
year. In contrast to previous years when
these policies were under review—
especially 2001-2002 when prices were
low—the Brazilian government, trade
associations, and even the media have not
given the issue due attention. Brazilian
stakeholders believe that (1) food prices
will remain high, which partially neutral-
izes the trade-distorting consequences of
the US farm bill and (2) demand for agri-
cultural commodities (including bio-
fuels) will continue to grow rapidly, which
diverts attention from the still-high trade
barriers and export subsidies used in the
European Union (EU). While government
officials have expressed concern about the
US farm bill, Brazil's private sector has not
added the ongoing policy revisions in the
United States and the EU to its agenda.

Much of the lack of interest in Brazil
can be explained by the dormancy of the
Doha Round, which essentially means US
and EU legislators are not bound by any

international obligations regarding the
agricultural support given to their farm-
ers; rather they are limited only by their
own budgets. Without a resolution to the
Doha Round, Brazilian stakeholders have
only the World Trade Organization Dispute
Settlement Body to act as a disciplinar-
ian when policies between third-party
countries are violated. Not only does the
settlement process take a long time, but
the settlements themselves have little or
no capacity to constrain policy decisions
made by national governments. Therefore,
Brazilian stakeholders have no incentive
to follow the revision process underway in
the United States and the EU.

In general, the private sector is driven
by short-term results, and experience with
Brazilian trade associations shows that
they too have limited interest in working
on issues that have concrete outcomes
only in the long run, such as the revisions
to the US farm bill. The problems that
Brazil's policymakers have with CAP are
related to trade barriers and export sub-
sidies, not with focusing on short-term
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issues, however. In the absence of EU
export subsidies, the better strategy for
Brazil is to pursue bilateral negotiations
with the EU instead of waiting for multi-
lateral solutions like Doha. On the other
hand, the trade-distorting component of
the US farm bill continues to be strong,
and distorting payments only need lower
prices to become harmful to the world
market again, as they were in 1998-2002.
The United States has been losing world
market share, which reduces the nega-
tive effects of its policies on trade, but it
is concerning from a Brazilian perspec-
tive that past Dispute Settlement Body
findings are not being considered during
the farm bill revision process. But in the
event of lower world food prices and the
absence of an agreement on the Doha
Round, the Dispute Settlement Body is
the only available way to resolve trade
issues. Brazil will not hesitate to call on it
if necessary.

André Meloni Nassar is the managing director of the Institute for International Trade Negotiations in Sdo Paulo, Brazil.

In the high-price environment since 2008, one
might expect that old policies of subsidizing farm-
ers through price and income support would fade
from the policy debate. But that is not the case.
Both the United States and the EU are review-
ing agricultural support policies and devising new
options for supporting and protecting farmers,
particularly in light of uncertainty about whether
prices will remain high and volatile. Some of the
resulting US and EU policy developments do not
bode well for achieving the long-run policy goal of
using undistorted markets to achieve global food
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security at the least cost. Assessing the effects of
various countries’ trade-distorting support and
protection measures is often complex. Impacts

are diverse among different groups of countries
(exporters and importers), among different seg-
ments of their populations (net food producers and
consumers), and under changing market condi-
tions. In this intricate context, undistorted world
markets, complemented with appropriate invest-
ments in a growing food supply and availability

of social safety nets for those at nutritional risk,
should be the centerpiece of the global food system.



By excessively protecting their own farmers from
the risks of agricultural production, however, US
and EU policies reduce the incentives for the world
to cope with country-specific risk through a fair,
efficient, and undistorted trade regime. They favor
unilateral and noncooperative strategies instead of
a multilateral, rule-based approach.

Movement toward the objective of undistorted
markets suffered a blow with the lapse of the World
Trade Organization (WTO) Doha Round nego-
tiations after 2008. These negotiations, intended
to build on the earlier 1994 WTO Agreement on
Agriculture, aimed to reduce trade distortions
by progressively reducing distortionary agricul-
tural support and protection while giving coun-
tries latitude to support farmers in nondistorting
ways. These could include government services,
food security programs, and income support that is
decoupled from production decisions (these accept-
able support measures fall into the category known
as the “green box”).

In the absence of a new WTO agreement, con-
straints on distortionary agricultural support
remain lax. The new US farm bill under debate in
2012 may well be a casualty of the failure of the
Doha Round. Its programs may make it harder in
the future for the United States to agree to support
reductions such as those envisioned but not locked
in by the Doha negotiations. Likewise, the EU is
planning to continue high subsidies and is consid-
ering distortionary new support options.

US and EU agricultural policy developments in
2012 will have direct effects on markets and indi-
rect effects that set the tone for agricultural support
and border policies worldwide.

UNITED STATES: PROVIDING NEW
ASSURANCES TO FARMERS

The 2008 US farm bill expired on September 30,
2012, and subsequently the post-election Congress
extended it through September 2013. Thus, debate
over the farm bill will continue. Still, the likely
direction of US policy was discernible in separate
bills passed in July 2012 by the full Senate and the
House of Representatives Agriculture Committee.
Under these bills, the United States would elimi-
nate annual fixed direct payments made to farmers

since 1996 and enact enhanced price or revenue
protection that is more closely tied to production of
specific crops. Total farm subsidy costs are antic-
ipated to decline by 10 percent over the coming
decade, but the new programs could make large
payments in years of low yields or market down-
turns. Anticipated total expenditures over 10 years
under the new law compared with continuation of
past farm programs are shown in Table 1.

The new US farm bill would expand crop insur-
ance subsidies. Driven by higher per-unit sub-
sidy rates and expanded eligibility incorporated
in previous legislation, as well as higher nominal
costs correlated with higher crop prices since 2008,
insurance payments (measured as total indemni-
ties less farmer-paid insurance premiums) already
exceeded the US fixed direct payments by 2011
(US$5S.6 billion versus US$5.0 billion). With the
drought-related losses in 2012, insurance payments
will be even higher.

The new US farm bill would expand on the tra-
ditional insurance programs in two ways.” First,
new subsidies are designed to make payments for
specific crops when revenues for that crop decline
below a targeted level within a production year.
This new program is commonly called a protec-
tion against “shallow losses” that are less than the
losses that trigger payments from individual farm

TABLE 1 Estimated effects of new US farm bill on

expenditure levels, 2013-2022

Billions of US$
(10-year totals)
Estimated Range of
spending anticipated
under 2008 increase or
Farm bill title farm bill decrease
Farm support programs 152.8 -14.1t0-14.4
Commodity programs 62.9 -19.4 10 -23.6
Crop insurance 89.8 50t09.5
Conservation P65.2 -6.110-6.4
Nutrition iomns -4.0t0-16.1
All other titles P48 17103.2
Total i 9946 22510-33.7

Source: Authors' summary based on US Congressional Budget
Office estimates (March 2012 baseline and budget scores of farm
bill proposals).

Note: Estimates are for fiscal years 2013 to 2022.
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insurance. Although the drought of 2012 demon-
strates the systemic weather-related risks associated
with farming, and systemic risk provides one ratio-
nale for government intervention to address a mar-
ket failure, existing within-year US crop insurance
subsidies are already high.? Adding new insurance
against shallow losses adds to this imbalance.

Second, the new bill would strengthen protec-
tion of farmers against multiyear losses for sup-
ported crops (feedgrains, soybeans, wheat, rice,
cotton, and peanuts), such as when prices decline
for several consecutive years. Two approaches dom-
inated the debate on this part of the bill. A tradi-
tional approach would raise the nominal values of
target prices that trigger payments to farmers when
market prices fall below these fixed levels. The tar-
get prices set in the 2008 farm bill have been so far
below market prices that they have offered essen-
tially no farm support. The new higher levels would
create a fixed price floor much more likely to gener-
ate payments in downturns from recent price levels.
Such fixed price floors have a long tradition in US
farm policy.

In the competing approach, the triggering
mechanism for payments to farmers is not a fixed
price level but a moving average of past revenue.
Farmers would receive payments if revenue in a
year dropped below some percentage of the mov-
ing average (proposals in 2012 were in the range of
75-89 percent). Proponents of this approach argue
that it has a built-in policy design benefit.* Because
the revenue support trigger moves with the market,
if prices decline and stay at lower levels for several
years, the level of revenue support will also move
down. In contrast to the more traditional approach,
farmers, while protected against too sharp an initial
year-to-year revenue decline, would have to adjust
over time to the lower revenue levels. However, ini-
tiating a moving average revenue program after a
period of high prices, and particularly the very high
prices of 2012, means that farmers would receive
protection against the first revenue decline that
might occur—for example, if prices come down
from 2012 levels in 2013 or 2014.

Eliminating the fixed direct payments and
strengthening price or revenue support based on
current production of specific crops runs counter to
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efforts to reduce trade-distorting subsidies through
the WTO. The fixed direct payments arguably fall
within the WTO green box of programs agreed

to have “no, or at least minimal, trade-distorting
effects or effects on production.” In contrast, US
crop insurance subsidies and the new shallow-loss
and multiyear-loss protection programs are sub-
ject to an annual nominal support limit of US$19.1
billion. In the Doha negotiations that faltered in
December 2008, a limit as low as US$7.6 billion
was under discussion.

In the absence of a Doha agreement, US farm
policy is evolving in a direction counter to the long-
run objective agreed to multilaterally in the WTO.
The new support programs will make it harder for
the United States to agree to tighter constraints
that may be negotiated in the future.°And other
countries may feel little motivation to limit their
own distortionary support or protection if the
United States adopts a new farm bill along the lines
that seem likely.

EUROPEAN UNION: CAP CONTINUITY
AND MODIFICATIONS

The EU Common Agricultural Policy (CAP) is sub-
ject to the renewal of the seven-year Multiannual
Financial Framework for the 2013-2020 period.
This renewal process also provides an opportunity
to revise the CAP. The Council of the European
Union, incorporating the agriculture ministers of
each member state, and the European Parliament,
which share responsibility for determining the
CAPD, are currently discussing the proposal tabled
by the European Commission on October 11, 2011.
From the early 1960s to the early 1990s, the
CAP was characterized by market intervention.
Most of the EU agricultural sectors were subject
to administratively set prices, and authorities had
to purchase excess production when market prices
were lower than these fixed levels. High levels of
price support kept EU production growing, while
technical change raised yields and lowered costs.
As aresult, in the 1980s managing government-held
surpluses became a substantial problem. The EU
subsidized the disposal of surpluses abroad, which
led to both large budget expenditures and world



An African View of EU and US Agricultural Policy Reforms

KWADWO ASENSO-OKYERE

he agricultural policies of the United

States and the European Union (EU),
which were both under review in 2012,
help agricultural development in Africa,
but they also subsidize their own farm-
ers and impose stringent requirements
for imports. Such policies tend to keep
African agricultural goods out of US and
EU markets.

US AGRICULTURAL TRADE
AND AID POLICIES

The US farm bill gives policymakers an
opportunity to assist US farmers, but it
also has implications for farmers and con-
sumers in developing countries, especially
in the absence of an agreement on the
Doha Round of multilateral negotiations.
It provides commodity price support and
other payments to US farmers that tend to
suppress world prices and distort market
conditions. Such situations serve as disin-
centives for African producers.

The US policies on biofuels—which
cover assistance for the production,
marketing, and processing of biofuel

feedstocks—reduce the amount of cereals
and pulses on the world market and raise
their prices. In turn, African countries pay
higher prices for their food imports, which
ultimately raises concerns for food security
in Africa. On the flip side, the US Food for
Peace program provides food aid to many
African countries in an effort to reduce
vulnerability in food insecure households.
The program was very helpful during the
droughts and accompanying famines that
struck the Horn of Africa and the Sahel

in 2011-2012 and during previous years
when high prices made food inaccessible
to many people in Africa.

EU AGRICULTURAL TRADE
AND AID POLICIES

Although the EU has opened up its mar-
kets to African producers through the
Cotonou Agreement and the Everything
But Arms agreement, among others, the
EU Common Agricultural Policy (CAP)
makes it difficult for those producers to
be competitive. The EU protects its mar-
kets by (1) keeping prices artificially low

through subsidies for farmers, processors,
and exporters of agricultural produce and
(2) imposing nontariff barriers such as
strict health and safety regulations (for
example, restrictions on maximum residue
levels). By subsidizing their own farmers at
the current magnitude, European agricul-
tural produce (primarily beef, poultry, and
tomatoes) can be sold in Africa at prices
so low that African producers cannot even
compete in their own countries despite the
advantage for low-cost production. The
food safety regulations in the EU make

it difficult for African countries, which
typically rely on smallholder producers
who use unsophisticated technologies, to
export to Europe and can wipe out any
benefits the producers gain from not hav-
ing to pay tariffs. Such consequences have
already been observed for horticultural
produce from many African countries. For
African farmers to take advantage of the
EU’s preferential treatment, they need
better capacity to increase productivity
and maintain food safety. The EU can pro-
vide assistance to make this possible.

Kwadwo Asenso-Okyere was a senior research fellow in the International Food Policy Research Institute's Eastern and Southern Africa

Regional Office in Accra, Ghana.

market distortions that triggered international dis-
putes and retaliation. In the 1990s the cost of stor-
ing commodities and subsidizing exports became
so high that the EU engaged in reforms. Since then,
continual reforms (in 1999, 2003, and 2008) have
led to the progressive dismantling of the interven-
tion system and the de facto end of export subsi-

dies, as shown in Figure 1.

Farmers have been compensated for lower EU
price supports by direct payments. In the 2000s

these payments were decoupled from production
to the extent that farmers are no longer required to
produce crops or animals to receive support. The
payments are considered to fall into the WTQO’s
green box and thus are exempt from a nominal cap.
However, the €42 billion handed out each year nec-
essarily indirectly raises output by keeping some

farmers in production (even though they do not

need to produce to get support), easing credit con-
straints, and lowering risk aversion. The EU farm
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support policy is now based almost entirely on the
direct payments, which have been made condi-
tional on requirements regarding the environment,
animal welfare, workers’ safety, and other social

regulations.’

The European Commission’s proposal does not
depart significantly from the CAP reform move-
ment initiated 20 years ago but would remove most

of what is left of market management. Because of
the new institutional power of the European Par-
liament, which gained full joint decisionmaking
power with the Council in 2010, the proposal also

reflects the concerns of elected representatives and

their farm constituents. In particular, ministers of
agriculture and the Agriculture and Rural Devel-
opment Committee of the Parliament expressed

A Chinese View of EU and US Agricultural Policy Reforms

G rain security is ensured when the
quantity of total grain supplies can
adequately satisfy national needs and
when, domestically, grain is priced such
that those who need it can afford as much
as they need. It is always a top priority

in Chinese agricultural policy. To fulfill
demand, China has become a net importer
of major cereal crops, bringing in an esti-
mated 5.5 million metric tons of corn, 2.9
million metric tons of wheat, and 2 million
metric tons of rice in the 2011/2012 crop
year alone. In order for China to grow as
much grain (including soybeans) domesti-
cally as it currently imports, it would need
to increase the areas currently sown to
grain crops by more than 30 percent. At
the same time, Chinese consumers have
been struggling with high food prices,
which increased by nearly 7 percent in the
first half of 2012—a spike that is higher
than any seen throughout the entire previ-
ous year. As both grain imports and prices
increase significantly in a seemingly irre-
versible trend, China is beginning to more
carefully evaluate the farm policies of its
major trading partners to assess how they
impact food security within China's bor-
ders. Accordingly, China's farm policy may
move either toward more openness to

imports or away from it by placing greater
emphasis on a self-sufficient domestic
food supply.

In 2012, the United States proposed
its new farm bill, which may partially shift
budget support from commodity pro-
grams to agricultural insurance programs.
This could help stabilize production and,
to some extent, prices for insured crops.
While the proposed changes to the exist-
ing US farm policy would likely have only
a moderate impact on prices themselves,
they could have a lot of influence on
reducing the fluctuation of those prices.
As such, the potential outcomes do not go
against China's policy goals. The farm bill
also proposes that fixed direct payments
are replaced with price or revenue support
based on current production of specific
crops. China may be able to tolerate these
changes, however, because the basis for
becoming a net importer of crops is the
shortage in domestic food supply, not the
necessity to compete with lower prices.

The European Union'’s (EU’s) 2012
proposal for a new Common Agricultural
Policy (CAP), on the other hand, may
have negative implications for China’s
grain security. A significant reduction in
the CAP budget as well as the “green

payment” stipulation (which states that
farmers must meet certain requirements
related to crop diversification, grass-
lands, and ecological focus areas before
receiving direct payments) may lead

to lower production levels of major EU
crops. Although the EU is not a major
source of imports for China, any signifi-
cant reduction in production from such

a major player in trade would inevitably
lead to either a reduction in exports or an
increase in imports. China also needs to
keep a close watch on the greening trend
and find ways to adapt to its outcomes.
As more major trading partners take sim-
ilar measures to reduce greenhouse gas
emissions and protect the environment,
the total food supply in the world market
might be tightened as its prices increase.
This will certainly put heavier pressure on
China's grain security from a long-term
perspective and could lead to the tradi-
tional self-sufficiency argument, which

is currently regaining some support. In
general, rather than taking further mea-
sures at its borders, China should enhance
efforts to push and strengthen domestic
production.

Funing Zhong is a professor in the Department of Agricultural Economics at Nanjing Agricultural University in the People's Republic of

China.
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FIGURE 1

Composition of the EU agricultural budget, annual expenditures, 1990-2010
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concerns about further market liberalization
because of a possible increase in price volatility.
They also raised concerns about leaving European
farmers dependent on market forces while their
US counterparts benefit from systems of insur-
ance and countercyclical support and while major
emerging-market countries are raising produc-
tion subsidies.

These concerns are reflected in the Commis-
sion’s proposal for coping with potential “crisis”
periods of exceptionally low prices. The proposed
crisis package includes a tendering process for
some products (barley, maize, rice, and beef stocks)
and private storage aid for others (sugar, olive
oil, flax, beef, butter, skimmed milk powder, pig
meat, and sheep meat). These measures would be
funded from a €3.5 billion reserve separate from
the CAP budget. The Commission’s proposal also
authorizes member states to develop national-level
insurance and income stabilization tools with
some cofinancing from the EU budget, but with
ceilings that ensure that these new programs will
remain limited.

The EU budget for direct payments will remain
high under the CAP, since the Commission

proposes maintaining this expenditure in nominal
terms. National allocations (“envelopes”) for direct
payments would be adjusted so that those receiv-
ing less than 90 percent of the EU average payment
per hectare would receive more, moving all EU
member states toward more uniform payments per
hectare by 2019. The largest gap would be reduced
by one-third.

The most controversial issue is the Commis-
sion’s proposal to reorient the direct payments,
with an increased requirement for environmental
measures.® A basic payment scheme would replace
the current single farm payment scheme. Under the
new design, the basic direct payment would con-
tinue to be subject to relatively minimal require-
ments. An additional payment of 30 percent of
the total would be conditional on farmers com-
plying with three measures: (1) crop diversifica-
tion (farmers would have to cultivate at least three
crops a year on the land they do not set aside); (2)
an “ecological focus” requiring that farmers devote
7 percent of their land to a conservation area where
biodiversity is protected; and (3) maintenance of
permanent pastures. The ecological focus is partic-
ularly opposed by farmers’ organizations.
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In addition to the management of markets and
the support of farm income, the EU has over time
developed a rural development component of the
CAP, sometimes called the second pillar, which is
cofinanced by member states. The Commission has
proposed some changes in this policy, with new
priorities. The rural development measures would
include compulsory funding for climate change
mitigation and adaptation and new land manage-
ment measures, including organic farming.

There are many reasons for dissatisfaction with
the Commission’s proposal. Some fundamen-
tal inconsistencies of the current CAP persist.

For example, maintaining basic direct payments
means also maintaining the undesirable effects of
the current system, in particular the capitalization
of payments into land prices and the push toward
specialization of farms. The Commission has intro-
duced new payments to promote crop rotation and
to help young farmers overcome barriers to entry,
while the problems these measures address are
actually caused or at least worsened by the system
of direct payments itself. There is little left of the
idea of reallocating support toward public goods,
which was extensively discussed during the prepa-
ration of the proposal. And making 30 percent of
the direct payments conditional on specified farm
management requirements (for example, crop rota-
tion with an ecological focus) is a high-cost policy
compared with targeting payments directly to the
provision of public goods, such as water manage-
ment, carbon storage, or biodiversity preservation.’

The Commission’s proposal does not change
the basic direction of the CAP or address its most
fundamental problems. It continues to shift sup-
port to direct payments and rejects attempts by
parliamentarians and farmers’ organizations to
turn these payments into risk-based and counter-
cyclical instruments, or to implement a large-scale,
EU-wide farm insurance system. While many
observers lament the proposed reform’s lack of
ambition, it has managed to keep most of the bad
ideas proposed for CAP reform out of the agenda.
Overall, the reform should not result in further
market distortions.

Although 20 years of reforms have not lowered
EU farm support, they have shifted the support to
payment categories that have so far been exempted
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from WTO-imposed reductions. While a new crisis
package may, in a period of market collapse, call

for export subsidies to support prices, it is clearly a
policy of last resort in the proposed configuration.
Even if a Doha agreement is eventually completed,
there is no reason for the EU to withdraw from its
2004 commitment to end export subsidies (which
it currently does not use). The EU’s main concern
about a Doha agreement concerns the prospect

of increasing access to the European market and
the need to lower tariffs, which is largely indepen-
dent from the CAP reform. A sharp reduction in
EU agricultural tariffs, in particular in the dairy,
beef, and sheep sectors, would likely lead to large
imports and hurt EU cow-calf producers and the
extensive farming sectors that are still central to the
rural economy of some European regions. Incomes
are very low in these economically fragile sectors. It
is unlikely that the EU will be willing to endanger
so many farmers without substantial concessions
from other countries.

DIVERGENT POLICIES BUT CONTINUED
US AND EU SUPPORT

There are few areas of convergence between the
2012 US farm bill proposals and the European
Commission proposal for 2013 CAP modifications.
Both proposals share concerns about price and
income volatility, but the EU responds to them with
much more limited instruments than the existing
and proposed US arsenal of measures. The new US
farm bill is likely to enact increased protection of
farmers against possible adverse events, moving

it further from the spirit of previous multilateral
negotiations, which aimed to reduce distortions in
world markets. Meanwhile, EU policies will con-
tinue to rely largely on payments decoupled from
direct links to production of specific crops and
livestock. But its transfers to farmers will remain
very high compared with the United States. The
events and political momentum of 2012 perpetuate
a global regime of support to farmers in the major
developed countries.

Continuation of these support policies has det-
rimental direct and indirect effects on global food
security. To the extent that these policies induce
higher US or EU production and lower world



Grain Drain: Agricultural Policies in the Post-Soviet States

[though there were no major changes

made directly to the agricultural pol-
icies of the post-Soviet states in 2012,
several external factors influenced agri-
culture in the region. For example, after
becoming a member of the World Trade
Organization in August, the Russian
Federation increased subsidies for young
breeder cattle purchases (to the equiv-
alent of more than US$30 million) in an
effort to enhance the competitiveness of
its livestock. Similarly, the Russian gov-
ernment introduced milk subsidies to help
this sensitive sector adapt to the liberal-
ized market. Payments were initiated for
hectares of cultivated land based on the
volume of crop yields, bioclimatic poten-
tial, and soil fertility. Some tax conces-
sions have also been prolonged, including
the zero-profit tax for agricultural produc-
ers. More specific to 2012, given the agri-
cultural damage resulting from negative
climatic conditions in the spring and sum-
mer, the government developed mitigation
measures for the 20 regions affected and
allocated 6 billion rubles (about US$200

million) to compensate agricultural pro-
ducers for their direct losses.

The Customs Union of Russia,
Kazakhstan, and Belarus has also had
an effect on agricultural policies in the
region, especially as the union agrees
upon and enforces its new technical reg-
ulations and health codes. Given Russia's
World Trade Organization accession, the
common market for these countries has
high requirements to ensure that their
agricultural products are competitive.

In Ukraine, milk, meat, and egg pro-
duction increased in 2012 and managed
to stabilize the livestock industry, but poor
climate conditions led to decreased pro-
duction of some crops, including grain,
sugar beets, and sunflowers. Despite
this reduced production, export levels
were relatively high for major agricul-
tural products such as cereals, oilseeds,
and vegetable oil. In fact, Ukraine's total
agricultural exports in 2012 exceeded
the previous year's by 38 percent, and by
the end of November 2012, total grain
exports exceeded 11 million tons, with

wheat contributing almost 47 percent of
that total. This provoked concern about
national food security and a discussion
on the possible limitation of grain exports
(by introducing quotas, administrative
barriers, or bans) to refocus attention on
domestic food needs while maintaining
high rates of nongrain export crops.

Grain exports have also been relatively
high in the Russian Federation and could
exceed 12 million tons by the end of the
year. The high volume of exports has
not been discussed in Russia, however,
because the country has carryover grain
stocks to ensure national food security
and restricting exports at present would
have potential negative consequences.

It was also a difficult year for
Kyrgyzstan, where grain yields were
more than 50 percent lower than in 2011.
Achieving food security there and in
other Commonwealth republics, such as
Moldova, will require an increase in either
grain (mostly wheat) imports or food aid.

Sergey Kiselev is the director of the Eurasian Center for Food Security at Lomonosov Moscow State University, Russian Federation.

prices, and increase uncertainties for overseas
producers, they reduce incentives for agricultural
development elsewhere. They contribute to a con-
centration of world production in a limited num-
ber of countries, increasing the risk exposure of the
global food system. For the United States, these
distortionary effects will be larger if prices decline
from recent high levels; that is, the distortions will

be greater just as other producers face more adverse
conditions. For the EU, distortions arise from the
sheer amount of income transfers. In reaction to
the continued agricultural subsidies in the United
States and the EU, other countries will maintain
protection and develop unilateral support programs
for their own farmers, lessening hopes for achiev-
ing a world food system that effectively provides for
global food security at the least cost. ll
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Chapter 7

REGIONAL DEVELOPMENTS

Policy Choices on the Ground
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PART FROM 2012’S GLOBAL CHALLENGES AND OPPORTUNITIES
for food policy, important developments with potentially wide
repercussions took place in individual regions and countries. This

chapter offers perspectives on food policy developments in various regions,

including growing efforts to improve resilience to famine in Africa, a slow
reform of food subsidies in some Arab countries, political uncertainties sur-
rounding modern food-retail systems and crop technologies in South Asia,
the intricacies of rice production and trade in East Asia, and concerns in Latin

America about how to manage the region’s role as an agricultural power-
house sustainably.

Ousmane Badiane, Kwadwo Asenso-Okyere,

Samuel Benin, and Tsitsi Makombe

In 2012, African countries continued their efforts to improve food security
and agricultural growth under the Comprehensive Africa Agriculture Devel-
opment Programme (CAADP). These efforts included new global and regional
partnerships, such as the Global Alliance for Action for Drought Resilience
and Growth, the Global Alliance for Resilience Initiative-Sahel (AGIR), the
New Alliance for Food Security and Nutrition, and the Dublin Process to forge
a science and technology partnership between CAADP and the CGIAR Con-
sortium. Launched in April 2012, the Global Alliance for Action for Drought
Resilience and Growth represents a joint commitment by African governments
and international development partners to make building resilience and pro-
moting economic growth in the Horn of Africa and the Sahel a central part of
development efforts. Both the Global Alliance for Action for Drought Resil-
ience and Growth and AGIR can be enhanced through policies to (1) raise
agricultural productivity and incomes, (2) increase regional trade to stabilize
domestic markets, and (3) expand and improve delivery of social services (edu-

cation, health, and safety nets) so as to maximize their impact on vulnerable
groups’ resilience.
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AGIR AND FOOD SECURITY IN WEST
AFRICA AND THE SAHEL

While 2012 food production in the Sahel fell below
the record level of 2010, spreading the fear of fam-
ine, production was still well above the 2006-2010
average. Moreover, when cereal imports were
factored in, available supply exceeded demand in
every country, even without food aid. Supply in the
Sahel and West Africa as a whole exceeded demand
by more than 0.6 million metric tons and 2 million
metric tons, respectively.’

The Need for a Broad Resilience
Framework

The Sahel region is therefore not faced with a sud-
den, short-term crisis, but rather with chronically
vulnerable communities who even in “normal”
production years may still be suffering. A positive
by-product of the alarming predictions has been
the launch of AGIR in June 2012, by regional orga-
nizations and their global partners, to restore and
protect the livelihood base of vulnerable communi-
ties through social safety nets, nutrition programs,
emergency food reserves, and enhancement of the
communities’ production capacity and assets. The
initiative also seeks to strengthen regional food
and nutrition security governance capacities. In all
these areas addressed by AGIR, West Africa offers a
host of best practices to other parts of Africa. These
include

1. aregional Food Crisis Prevention and Manage-
ment Charter, adopted in 2012, that defines the
objectives, principles, and modalities that should
guide responses to crises at the regional and
country levels;

2. aharmonized framework (Cadre Harmonisé
Bonifié, or CHB) that defines vulnerability indi-
cators and procedures shared by multiple coun-
tries in the region for evaluating if the indicators
point toward a crisis, initiating action, and moni-
toring progress; and

3. agovernance and intervention coordination
mechanism, the Food Crisis Prevention Net-
work, which was created in 1984 and revamped
in 2012.

POLICY CHOICES ON THE GROUND

The Role of an Emergency Food Reserve

A key component of the food crisis charter is the
regional emergency food reserve, adopted in Sep-
tember 2012. The reserve of 0.4 million metric tons
is to support country responses and is triggered
when an evaluation based on CHB modalities indi-
cates that a predefined vulnerability threshold is
reached. The full cost of the reserve over eight years
is estimated to be about US$1 billion. Funding is to
come from a 0.5 percent tax on aggregate imports
imposed under the “Zero Hunger in West Africa”
initiative; this tax is expected to raise about US$3
billion over the same eight-year period.?

The Trade and Technology Dimensions of
Building Resilience

Countries have, under the food crisis charter, com-
mitted to free regional trade in food products, but
neither the charter nor the strategy for the reserve
include practical steps for exploiting the potential
contribution of regional trade to stabilizing domes-
tic food supplies and mitigating the impact of pro-
duction shocks. More important, by lowering local
market instability and thus the need to use emer-
gency food reserves, regional trade lowers emer-
gency reserves’ size and operational cost.

To effectively address vulnerability, coun-
tries have to boost agricultural productivity levels
among smallholder communities. As shown in
Figure 1, countries in the Horn of Africa and the
Sahel are located in regions (East, Central, and
West Africa) with the lowest levels of labor produc-
tivity. Reversing this requires fostering the pace of
technological innovation through better policies
and increased investments in research, irrigation,
market infrastructure, and institutions. The emerg-
ing CAADP-CGIAR partnership, which seeks to
align research priorities of the Consortium with the
needs of national CAADP investment plans, could
make a considerable contribution in this area and
needs to be strengthened.



FIGURE 1

Land and labor productivity growth in Africa, 1980-2005
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POLICY RENEWAL AND ITS IMPORTANCE
FOR BUILDING RESILIENCE

Major efforts are being made by African nations
and the global community to significantly increase
investments in agriculture and improve the sector’s
policy environment. By 2012, 60 percent of Afri-
can countries had signed a CAADP Compact and
prepared sector-investment plans to boost agricul-
tural growth. In 2012, the Economic Community
of West African States established a regional agency
to coordinate implementation of its regional invest-
ment plan, budgeted at nearly US$1 billion (on top
of US$24 billion declared in investment plans by
its 15 member countries).> In addition, more coun-
tries are making progress, albeit slowly, toward the
CAADP target of a 10 percent agricultural sector
budget.* Countries also continued the transition to
evidence-based policy planning and implementa-
tion by initiating institutional and technical capac-
ity needs assessments, leading to the establishment
of 15 country Strategic Analysis and Knowledge
Support Systems.

In response to efforts by African countries to
improve food security, the G8 launched a New
Alliance for Food Security and Nutrition during
its 2012 summit. Under the Alliance, G8 members

intend to work with African governments and local
and international private-sector actors to lift SO
million Africans out of poverty over 10 years. The
Alliance seeks to accelerate implementation of
CAADP country-led plans by increasing private-
sector investments and implementing the G8
countries’ UAquila pledge to mobilize more than
US$20 billion over three years in support of global
food security. The Alliance was launched in Ethio-
pia, Ghana, and Tanzania and will expand to other
countries. More than 45 multinational and Afri-
can companies have pledged over US$3 billion in
investments, while G8 countries are following up
on their UAquila commitments: the Global Agri-
culture and Food Security Program, set up in
response to the UAquila pledge, has awarded a total
of US$430 million, US$160 million of which was
awarded to 11 African countries in 2012.°

Policy Reversal Would Set Back Progress
and Undermine Resilience

While the renewed emphasis on agriculture and
increased investments in the sector are a welcome
change, some of the accompanying policy actions
may have serious drawbacks. For example, recent
policy measures to introduce input subsidies
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Malawi: Macroeconomics, Small Farmers, and Short Food

he year 2012 saw some significant

macroeconomic policy developments
in Malawi that had implications for small-
holder farmers, their families, and their
communities. Malawi’s government has
prioritized agriculture and food secu-
rity in strategic national policies such as
the Malawi Growth and Development
Strategy ll, the national budget, and
the Economic Recovery Plan. It has also
adopted the Maputo Declaration, which
calls on African governments to allocate
at least 10 percent of their resources
toward agriculture in order to realize
6 percent annual agricultural growth.
Malawi has, in response to the Maputo
Declaration, developed a harmonized
agricultural investment plan called the
Agriculture Sector Wide Approach. In
addition, since 2005, the government
has implemented the Farm Input Subsidy
Programme, which has contributed to
Malawi’s becoming food secure at the
national level.

Despite its history of supporting agri-
culture, however, the government’s deci-
sion in May 2012 to devalue the national
currency has aggravated current economic
hardships. Consumer purchasing power
has declined as a result of the devalua-
tion, as well as subsequent depreciation

and rising inflation and fuel costs. Such
conditions have had far-reaching conse-
quences for the cost of farm inputs such
as seeds, fertilizers, herbicides, and labor.
At the same time, financial institutions
have increased their lending rates, mak-
ing it virtually impossible for smallholder
farmers to access financial services.
Thus, the costs of doing farming busi-
ness and purchasing food have increased
tremendously.

In addition to these financial diffi-
culties, some districts are experiencing
acute food shortages because of climate
change. According to a report by the
Famine Early Warning Systems Network,
which provides an update on food secu-
rity conditions in Malawi, the number of
people in need of humanitarian assistance
between October 2012 and March 2013
will have jumped from 1.63 million to 1.76
million, but response plans by the govern-
ment and development partners remain
inadequate. Smallholder farmers feel
the effects of climate change on a daily
basis. It is therefore disappointing that
the 18th session of the Conference of the
Parties to the United Nations Framework
Convention on Climate Change in Doha,
Qatar, in late 2012 did not come up with a
work program in agriculture as had been

Supplies
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envisaged at the 2011 climate change
conference in Durban, South Africa.

Among those trying to help small-
holder farmers deal with these chal-
lenges and improve their situation is the
National Smallholder Farmers’ Association
of Malawi (NASFAM). With a member-
ship of 108,000, NASFAM is the largest
farmer-led business and development
organization in the country and oper-
ates in all three regions of Malawi. The
members primarily grow food and cash
crops. NASFAM promotes the farming
business among its members and counts
on an enabling policy environment for its
business.

NASFAM is optimistic that 2013 will
be a good year, in spite of recent chal-
lenges. Two promising developments are
the adoption of conservation agriculture
by NASFAM members and the appro-
priately huge investment in high-quality
seeds for members. However, NASFAM is
concerned that if the rains allow farmers
to harvest a good crop, they might also
increase rates of inflation, currently in
double digits. NASFAM is hoping that the
government's Economic Recovery Plan
will help stabilize the economic situation.

Dyborn Chibonga is chief executive officer of the National Smallholder Farmers' Association of Malawi, Lilongwe.

present risks. Although the commitment by gov-
ernments to act boldly must be saluted, the fiscal
and economic costs of these programs are rapidly
getting out of control. In Malawi, for example, fer-
tilizer subsidies alone accounted for 74 percent of
the Ministry of Agriculture’s budget and nearly

7 percent of the country’s GDP in 2008/2009.¢
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This level of spending is undoubtedly unsustainable
and threatens the very existence of the programs.
Programs in Ghana and Zambia are also trending
in that direction. In the spirit of CAADDP, countries
should prioritize policies and instruments that are
fiscally sustainable, smallholder oriented, and pri-
vate sector friendly.



Other recent efforts include the establishment of
an Agricultural Transformation Agency in Ethio-
pia and an Agricultural Transformation Agenda in
Nigeria. Both programs have broad mandates that
go beyond policies to include investments, service
delivery, institutional innovations, and capacity
building. Such a comprehensive agenda is likely to
have significant macroeconomic and welfare ram-
ifications beyond the intended objectives. While
designing these new initiatives, countries need
to avoid a reversal of the reform process under
CAADP and areturn to the policies of the 1960s
and 1970s that resulted in macroeconomic imbal-
ances and poor agricultural performance and led
to the painful and costly structural adjustment
reforms. Countries should instead seize the oppor-
tunities for dialogue, review, and critical analysis
offered by CAADP and forge effective policies to
achieve their goals.

Better Management of Public Resources

African countries cannot find sufficient resources
fast enough to meet both the social services needs
of alarge group of poor and vulnerable people
and the investment needs of accelerated agricul-
tural growth; hence, they need to look at social

services provision from the point of view of maxi-
mizing their impact on labor productivity among
poor households.

Figure 2 illustrates the scope for maximizing
the productivity impact of social services, using
results from a study of the effects of health expen-
ditures on disease prevalence and on labor pro-
ductivity among rural Ugandan households. It
summarizes the efficiency impact of an increase
in different categories of health expenditures by
poor and nonpoor households. Across all house-
holds, expenditures on consultation services for all
diseases have by far the largest impact in terms of
reducing morbidity-related inefficiency. These find-
ings suggest that health programs, in this particu-
lar case, can contribute more to raising agricultural
labor productivity by emphasizing access to consul-
tation services. Analysis of other programs in the
health, education, and social protection sectors may
yield similar results.

CONCLUSION

The underlying chronic vulnerability in the Horn of
Africa and the Sahel requires broad and long-term
action beyond the typical short-term, emergency

FIGURE 2 Efficiency effects of a 10 percent increase in different types of household health

expenditures, Uganda
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Source: 0. Badiane and J. Ulimwengu, “Short-Term Social Needs and Long-Term Growth: The Productivity Impact of Social Expenditures,” in
Social Protection in West Africa: The Status Quo, Lessons from Other Regions, Implications for Research, Thematic Note 3 (Washington,
DC: International Food Policy Research Institute, West and Central Africa Office, 2012).
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response. West Africa has made significant progress
in forging responses that represent best practices.
Building resilience will also require continued com-
mitment to the CAADP investment and policy-
renewal agenda, including greater cross-border
trade as well as improved management of pub-
lic-sector expenditures, so as to maximize their
impact on labor productivity among the poor

and vulnerable.

Ousmane Badiane is director in Africa for the
International Food Policy Research Institute (IFPRI),
Washington, DC. Kwadwo Asenso-Okyere was a senior
research fellow in IFPRI's Eastern and Southern Africa
Office, Accra, Ghana. Samuel Benin is a research fellow
in IFPRI's Development Strategy and Governance Division,
Washington, DC. Tsitsi Makombe is a program manager
in IFPRI's West and Central Africa Office, Washington, DC.

Arab World

Clemens Breisinger, Perrihan Al-Riffai,
Olivier Ecker, and Nadim Khouri

The Arab revolutions of 2010-2011 brought dra-
matic changes to Egypt, Libya, Syria, Tunisia, and
Yemen. In 2012 each of these countries—with

the exception of Syria, which remains mired in
civil war—took steps toward greater democracy
by electing new presidents, parliaments, or both.
History shows, however, that countries in transi-
tion are vulnerable to civil conflict, particularly if
progress in accelerating job-creating growth and
improving food insecurity is slow. Slow progress in
these areas was, in fact, one of the triggers for the
Arab Awakening, and governments in the region
are now well aware of the importance of food secu-
rity for political stability. This overview will mainly
focus on those Arab countries in transition that
have undergone or initiated political and socioeco-
nomic reforms. Where comparisons are possible,
the section will reflect on the rest of the region.

POLICY CHOICES ON THE GROUND

ECONOMIC TRANSITION AND FOOD
SECURITY

Although other Arab countries such as Jordan and
Morocco are also undertaking political reforms, the
countries going through the most dramatic changes
are Egypt, Libya, Tunisia, and Yemen. These coun-
tries have undergone rapid political and economic
transitions and therefore face greater immediate
challenges than more gradually reforming coun-
tries. The public debate in these four post-revolu-
tionary countries shifted from a strong focus on
political transition in 2011 to increasingly include
economic matters, including food security, in 2012.
This is partly because economic recovery after
the revolutions has been slow. After sharp reces-
sions in Libya, Tunisia, and Yemen, and modest
growth of 1.8 percent in Egypt in 2011, economic
growth picked up slowly. It was projected to reach
2.2 percent in Egypt and 2.4 percent in Tunisia
and remain negative at -1.9 percent in Yemen in
2012.7 The generally unfavorable global economic
environment and uncertainty about political and
economic reforms have contributed to the sluggish
recovery, negatively affecting trade, investments,
consumption, and inflows of development aid.
Food security remains a key development chal-
lenge at the national and household levels. Given
the high food-import dependency of all postrevo-
lutionary countries, higher global food prices led
to rising food-import bills in 2012 despite higher
domestic cereal production in Egypt, Tunisia, and
Libya, compared with 2011.* At the same time, for-
eign-currency inflows from exports, tourism, remit-
tances, and other sources to finance food imports
have stagnated or declined, leading to an overall
worsening of food security at national levels. The
exception is Libya, where hydrocarbon output and
exports have grown rapidly in 2012 and recovered
to preconflict levels. While the region has been
marked as “on track” to achieve most of the Millen-
nium Development Goals, particularly in primary
school enrollment and gender parity in primary
education, these success stories are overshadowed
by the deterioration in numbers of the undernour-
ished. The region of West Asia and North Africa
is the only world region in which the number of



undernourished people has increased over the past
20 years, from 13 million in 1990-1992 to 25 mil-
lion in 2010-2012.°

Perception-based surveys suggest that house-
hold food security has worsened in 2012 in post-
revolutionary Arab countries and has improved in
other oil-importing and oil-exporting Arab coun-
tries (Figure 3). Among the four postrevolutionary
countries, the situation of households has deteri-
orated most dramatically in Egypt and Libya, fol-
lowed by Yemen. Only in Tunisia has household
food insecurity slightly improved since 2011. These
trends may be explained by the generally slow eco-
nomic recovery, which meant zero or even nega-
tive per capita income growth in Egypt, Tunisia,
and Yemen. The fact that Libya’s households have
become more food insecure shows that factors
other than economic growth and the purchasing
power to import food, including the distribution of
incomes and access to quality services, affect food
security. Rising prices and depreciating currencies
have also depressed real incomes and negatively
affected nutrition. Extensive food subsidy schemes
helped to buffer these effects and to maintain rel-
atively modest food price inflation in Egypt and
Tunisia, which likely prevented further increases in
food insecurity in those countries.

SUBSIDIES AND THE “DOUBLE BURDEN
OF MALNUTRITION"

To address this difficult situation in 2012, newly
elected governments have primarily continued to
rely on the same policy measures that most Arab
countries implemented during the 2008 global
food crisis and the 2010-2011 uprisings. Favored
measures among postrevolutionary and other Arab
countries were increases in public-sector wages and
food subsidies, while fuel subsidies were largely
unchanged in countries that have them; Morocco,
Syria, and Tunisia raised their fuel prices in an
attempt to reduce spending in the face of extreme
fiscal challenges.'’ Food insecurity and poverty
likely would have further increased without those
measures. However, those measures also contrib-
uted to dramatically increasing the budget defi-
cits in all oil-importing countries plus Yemen, thus

jeopardizing the sustainability of the current fiscal
situation. For example, in Egypt government sub-
sidies for fuel and food make up 8 percent of GDP,
and food subsidies alone make up slightly more
than 2 percent of GDP." Of those food subsidies,
60 percent are allocated to baladi bread, of which
the average Egyptian household consumes between
17 and 22 loaves a day at a fixed price of £E0.0S per
loaf."?

Food subsidies have been criticized for strain-
ing budgets, generally being poorly targeted, and
often being misused (past misuses include export-
ing subsidized bread or feeding it to animals). What
is less well known is that food subsidies may also
contribute to simultaneous under- and overnutri-
tion, a problem referred to as the “double burden of

malnutrition.” The double burden of malnutrition
may occur not only within a nation or household
but even within the same individual: for exam-
ple, someone might suffer from both deficiencies
in micronutrients and obesity. Among the Egyp-
tian population chronic malnutrition is still wide-
spread among preschool-age children, while a large
share of the adult population is obese as a result of
calorie-heavy diets. This phenomenon has often
been linked to income inequality and the coex-
istence of poverty and affluence, as well as a lack
of nutritional awareness and dietary knowledge.
Both forms of malnutrition carry high economic
costs because they reduce people’s productivity
and strain the healthcare system that must treat
the disorders. Hence, Egypt’s food-subsidy sys-
tem should be improved so that the subsidies are
fiscally sustainable and better targeted, encourage
healthy food habits, and help reduce both under-

and overnutrition.
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REFORMING GOVERNANCE

Inefficiencies of social protection instruments such
as food and fuel subsidies are one of the many indi-
cators that show a lack of governance in the region.
A number of governance indicators show either
stagnating or deteriorating governance perfor-
mance in the Arab countries. Transition countries
have experienced the worsening performance of
two critical governance indicators: (1) corruption
and (2) voice and accountability (the second mea-
sures perceptions of citizens’ power to choose their
government). The performance of these two indica-
tors over the last decade is believed to have contrib-
uted to political and social unrest at the beginning
of 2011.

In 2012, several Arab countries initiated long-
term policies and investments, including gov-
ernance changes. Tunisia started to improve
incentives for private investments and initiated
job-creation programs. In addition, the govern-
ment of Tunisia established a new Ministry of
Regional and Local Development. Algeria, Bahrain,
Morocco, and Yemen increased spending on infra-
structure and education. Several Gulf Cooperation
Council (GCC) countries invested in increasing
the volume of their strategic grain reserves. Saudi
Arabia announced plans to set up a body to monitor
foodstuff prices and the availability of food within
the kingdom in an effort to improve food security.
Morocco, Sudan, and Tunisia cautiously started
to reform subsidies, and Egypt announced similar
plans. Yemen began discussing the decisive imple-
mentation of its National Food Security Strategy.
Moreover, civil society groups in countries such as
Egypt, Jordan, and Lebanon took steps to establish
charity organizations such as food banks.

FUTURE POLICY INITIATIVES

More strategic foresight and action would help
achieve a food-secure Arab world. The “old” debate
on the need for enhanced policies and investments
in trade, agricultural production, or social pro-
tection policies is still ongoing. The Arab region
has suffered from the worldwide trend of decreas-
ing investments in agriculture. However, there is

POLICY CHOICES ON THE GROUND

a danger that redressing this situation, a response
that has received more attention recently, may well
be seen as the “silver bullet” to solving food secu-
rity issues in the region. The Doha Declaration of
November 2012 calls for increasing spending on
agriculture and food production, and the Qatar
National Food Security Programme has announced
large investments in greening the domestic desert.
One key reason often identified by GCC countries
and others for focusing on domestic production is
the perceived risk that international food markets
may cease to function, with potentially devastat-
ing effects on net food-importing countries. Given
GCC’s fiscal surpluses and sound finances, it would
be desirable for these oil exporters to address their
own concerns about international food markets by
seeking more clarity on the specific costs and ben-
efits of—and synergies between—agriculture and
trade-based solutions at subregional and national
levels. Non-GCC countries, being fiscally strained,
will have more limited choices.

Given the high levels of malnutrition, partic-
ularly among children, more emphasis should be
placed on food security at the household level,
enhanced education, and health and nutrition pol-
icies. Inarguably, governance improvements in
postrevolutionary countries, as well as many other
Arab countries, will be instrumental in the success-
ful implementation of policies and investments and
thus long-term development in general.

This multifaceted approach to food security
received an important boost by the Committee on
World Food Security in 2012, with its creation of a
Global Strategic Framework for Food Security and
Nutrition."® This framework goes beyond the ele-
ments of agriculture, trade, and social protection in
the ongoing debate to include issues such as exces-
sive price volatility, smallholder-sensitive invest-
ments, nutrition, land tenure, gender concerns, and
other issues.

Political will and commitments will be essen-
tial in the process. The League of Arab States is an
important interlocutor in regional debates over
future courses of action. Through the intergovern-
mental mechanisms of the League of Arab States,
Arab decisionmakers have agreed on a regional
strategy and regional emergency plan, which were



FIGURE 3 Perception of food insecurity in Arab countries, 2009-2012
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2008, not 20009.

negotiated and agreed upon in 2007. Could a thor-
ough revision and revival of these documents be
the starting point for remobilizing regional and
national efforts in addressing food security?

Clemens Breisinger is a research fellow in the
Development Strategy and Governance Division of the
International Food Policy Research Institute (IFPRI),
Washington, DC. Perrihan Al-Riffai is a senior research
analyst in IFPRI's Development Strategy and Governance
Division. Olivier Ecker is a research fellow in IFPRI's
Development Strategy and Governance Division. Nadim
Khouri is the deputy secretary of the United Nations
Economic and Social Commission for Western Asia.
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Record food-grain production in South Asia during
2011-2012 was followed first by late, scanty rains
in India and Nepal and then floods in some parts
of Bangladesh and northeast India during the 2012
rainy season (May-August). Food-grain produc-
tion during the monsoon season is expected to suf-
fer as crop-sown areas shrink in size and too much
or too little water has a negative impact on yields.
Overall, agriculture is performing poorly in South
Asian countries compared with some Southeast
and East Asian countries. South Asian agricul-
ture’s average annual growth during the last decade
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was a little more than 3 percent: this is roughly the
same as in other Asian regions, but South Asian
growth is not accelerating over time and is likely

to remain around 3 percent. South Asian agricul-
ture is constrained by a lack of appropriate policies
for accelerating agricultural production, reducing
food prices, and opening trade barriers. All South
Asian countries are hampered by delays in reform-
ing the agricultural sector. The key reasons cited for
these delays are (1) policy paralysis due to politi-
cal uncertainty; (2) policies without any economic
logic that are intended to appease political constitu-
encies—these tend to have high costs that obstruct
agricultural reform; (3) weak governance struc-
tures, which lead to huge policy implementation
gaps; (4) weak capacity to execute policies in effec-
tive and efficient ways; and (S) powerful bureau-
cracies, which control, regulate, and delay reforms.
However, a few policy decisions have been made at
both the country and regional level.

FERTILIZER SUBSIDIES IN NEPAL

Fertilizer access is important to South Asian agri-
culture. In Nepal, inadequate supply and delayed
distribution of fertilizer (together with scanty
rainfall) severely limited agricultural produc-
tion, especially of rice and maize, during the 2012
rainy season. Because about 80 percent of Nepal’s
food grains are produced during the rainy season,
any adverse effect on food production during this
period seriously impacts the country’s food secu-
rity. The region consumes more than 1.5 times
the fertilizer it produces, implying that a signifi-
cant share of consumption must be filled through
imports. Some of South Asia’s fertilizer needs could
be met within the region, however.

Rising fertilizer subsidies have a major influence
on South Asian countries’ fertilizer access. Subsi-
dies keep Indian fertilizer cheap relative to Nep-
alese fertilizer: urea costs approximately US$96
per metric ton in India, but more than US$240
per metric ton in Nepal’s local market. As long as
Nepal provided no fertilizer subsidy of its own, an
estimated 70 percent of the country’s annual con-
sumption of 350,000 metric tons of fertilizer was
smuggled in from India."* Although Nepal has since
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adopted fertilizer subsidies, the price imbalance
continues and threatens a loss of fertilizer business
for Nepalese farmers.

To overcome such problems, Nepal’s govern-
ment has decided to nearly double the fertilizer
subsidy for fiscal year 2013. The Ministry of Agri-
culture and Development is holding discussions to
increase the subsidy, currently US$3S million, to
approximately US$63 million, according to min-
istry sources. The subsidy increase should check
smuggling and will allow the Agriculture Inputs
Company Ltd., a government entity that imports
and distributes fertilizer, to procure 300,000 metric
tons from India for fiscal year 2013, double the cur-
rent amount.

Thus, Indian price and subsidy policies influ-
ence fertilizer prices and use in Nepal, as well as in
Bangladesh. Given fertilizer policy’s importance,
regional policymaking needs to take into account
how to benefit small farmers in South Asia.

FOREIGN DIRECT INVESTMENT IN MULTI-
BRAND RETAIL IN INDIA

In India, modern food retail has been estimated

to have grown 49 percent annually from 2001 to
2010." Foreign direct investment (FDI) will fur-
ther accelerate modern food retail’s growth. The
argument in favor of FDI in multi-brand retail,
which includes food commodities, is that multi-
national retail chains will bring not only capital
investments to India, but also institutional best
practices and knowledge on how to coordinate the
procurement, distribution, and sale of a large num-
ber of products that modern supermarkets sell.'
Promoting FDI moved forward in 2012, when the
Indian government made the long-awaited decision
to approve FDI in multi-brand retail, with a cap of
51 percent on how much investment can come from
foreign firms. This decision will have implications
for agricultural marketing, especially improving
the food value chain. Agriculture and agricultural
marketing are controlled by the states, and many
state governments had reservations about allowing
FDI in multi-brand retail in their states. Multina-
tional companies must therefore seek state-



government permission for multi-brand
retail investments.

The following are a few benefits for the food
system expected from FDI in multi-brand retail:
(1) reduction in postharvest losses and waste; (2)
improvement in marketing efficiency; (3) reduction
in retail overheads; (4) assurance of food quality
and food safety; and (S) provision of more employ-
ment opportunities in ensuring high-quality stan-
dards through such operations as cleaning, physical
grading, and packaging. In developing countries,
consumers pay three to four times the farmgate
prices for fresh produce. About 60-80 percent of
the price consumers pay goes to commission agents
and wholesalers to cover transportation, loading,
unloading, storage, reducing waste that occurs
between the farm and retail outlets (especially of
perishable commodities such as fruits, vegetables,
milk, or meat), overheads, and profits. In orga-
nized retail markets, however, consumers pay only
one-and-a-half to two times the farmgate prices for
basic food. Further, integrating smallholders with
modern supermarkets allows farmers to sell their
produce directly to modern retailers, cut transac-
tion costs, and reduce market risks, thereby mak-
ing a greater profit than under the old arrangement.
Thus, more efficient markets will be a win-win
proposition for farmers and consumers. Allocat-
ing SO percent of FDI to back-end processes has
the added advantage of improving production and
minimizing losses. However, the Farmers’ Forum,
apprehensive that a large part of the agricultural
produce in modern retail outlets may be imported,
proposed that retail outlets be required to procure
a minimum of 75 percent of their agricultural prod-
ucts from Indian farmers."”

SOUTH ASIAN SEED BANK

Quality seed is a prerequisite for increasing agricul-
tural production, but most farmers in South Asia
are deprived of such seed. The seed replacement
rate—that is, the percentage of seed planted in a
given season that was freshly acquired by farm-

ers rather than saved from an earlier harvest—is
too low (ranging from S to 15 percent). Recog-
nizing the importance of seed, the South Asian

Association for Regional Cooperation (SAARC),
which includes eight South Asian countries, agreed
in late 2011, at its 17th summit, to establish the
SAARC Seed Bank to help farmers get quality
seeds in case of a shortage due to natural calam-
ities. The objectives of the Seed Bank are to (1)
provide regional support to national seed secu-
rity efforts, (2) address regional seed shortages
through collective action, and (3) foster intercoun-
try partnerships. This initiative involves creating
aregional seed security reserve for the member
states and requires each country to contribute at
least 1 percent of its total seed requirements to

the bank’s reserve. The seed contributed will sub-
sequently be available to South Asian countries
during uncertain situations such as crop failures
resulting from floods or drought.

The Seed Bank will help member countries make
quality seeds available. The initiative is expected to
facilitate adoption of improved varieties; increase
the seed replacement rate; and help member
countries share among themselves best practices,
technologies, and techniques for producing qual-
ity seeds.

Besides establishing the Seed Bank, participat-
ing heads of state at the SAARC summit renewed
their commitment to alleviate poverty and reduce
income inequalities within their societies. They
reaffirmed their resolve to improve their people’s
well-being and quality of life through people-
centered sustainable development. They also rec-
ognized the importance of fully implementing the
South Asia Free Trade Agreement to move toward
the creation of an enabling regional economic envi-
ronment. The leaders also resolved to address the
SAARC Seed Bank’s operational issues by the next
Council of Ministers session in 2013 to ensure the
bank’s effective functioning.

BRICS SUMMIT IN INDIA

India organized the Fourth BRICS (Brazil, Russia,
India, China, and South Africa) Summit in New
Delhi on March 29, 2012, with the overarching
theme of “BRICS Partnership for Global Stabil-
ity, Security and Prosperity.” The summit’s pur-
pose was to give further momentum to the BRICS
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M otivated by a strong political com-
mitment, Bangladesh has taken a
comprehensive and coordinated multi-
sectoral approach to the pursuit of food
security. The country’s policies for ensur-
ing food security are guided by its Vision
2021—a program of policies and actions
culminating in the year of Bangladesh'’s
golden jubilee—and its national devel-
opment goals, as well as the Millennium
Development Goals. Among other things,
the Vision 2021 seeks to ensure that by
2021 most people have a minimum of
2,122 kilocalories per person per day
and that the incidence of poverty is
lowered to 15 percent. In addition, the
2007-2008 global food crisis was instru-
mental in shifting policy toward food
self-sufficiency.

Agriculture plays an important role
in the country's food security strategy.
In 2011-2012 the government continued
to promote agriculture by, for example,
ensuring easy availability of high-quality
seeds and fertilizers; maintaining reduced
prices for non-urea fertilizer and a tar-
geted subsidy for diesel fuel; expanding
irrigation; developing new high-yielding
varieties, including stress-tolerant and
short-duration varieties; providing easy
access to credit; ensuring remunerative
prices for farmers; and allocating funds
for research. In June 2012 Bangladesh
produced an all-time record of 33.9 mil-
lion metric tons of rice—more than three
times the harvest of 1971, the year of the
country's independence. Positive results
were also recorded for wheat, vegeta-
bles, and potatoes, and the livestock and
fishery sectors continued to thrive, bring-
ing agricultural growth to more than 4
percent in recent years. Despite the gov-
ernment’s efforts, however, production

centers heavily on rice, and substantial
deficits still prevail in the production of
pulses, meat, eggs, milk, fruits, and vege-
tables. To help diversify the food basket at
the household level, the government has
undertaken the program “One Household,
One Farm.”

In response to more frequent shocks
from natural disasters and more volatile
food-grain prices, the government has
scaled up public stocks and distribution
of food grains. The country’s effective
storage capacity was increased from 1.4
million metric tons in 2009 to 1.8 million
metric tons in 2012 and is projected to
reach 2.1 million metric tons by the end
of 2014. This increased storage capacity
should help extend the shelf life of grain,
reduce leakage, and improve the country’s
capacity to respond to shocks.

Bangladesh has also strengthened its
safety net. The budget allocation to social
safety net programs has risen in recent
years, with nearly 25 percent of house-
holds covered by some type of safety
net program in 2010.! Public distribu-
tion of food grains rose from 1.3 million
tons in 2007-2008 to 2.3 million tons in
20102011, largely to help consumers
cope with the spike in the price of food
grains. Distribution through open market
sales and fair price cards proved effective
in this regard. When prices fell in 2011-
2012, public distribution was reduced.

In addition, the 100-Day Employment
Generation Program, which employs the
extremely poor, accounts for an estimated
4.2 million person-months of employment
during lean seasons and has helped elimi-
nate seasonal food insecurity from north-
western Bangladesh. The government's
efforts have not only helped reduce food
inflation (below 3 percent in September

Vision 202l: Baniladesh Charts a Path toward Food Securit‘

2012), but also facilitated an increase in
the rice-wage equivalent. Overall, the
incidence of poverty fell from 40 percent
in 2005 to 31.5 percent in 2010-2011, and
access to food improved. Nevertheless,
the prevalence of malnutrition among
children and women is still of paramount
concern in Bangladesh.

In 2011, in view of the food security
challenges, the government revised the
Country Investment Plan, which consists
of 12 high-priority programs for improving
availability of, access to, and utilization of
food. The plan involves investments total-
ing US$7.8 billion of which US$5.1 billion
is awaiting funding, including first-priority
investments worth US$3.4 billion.

The country’s recent actions have
amply reflected its commitment to food
security. It is important now to sustain
growth and diversify production, drawing
on technological innovations and agri-
cultural research, especially to develop
stress-tolerant crop varieties. There is a
need to expand the knowledge base on
agriculture and food security, and contin-
ued support from development partners
will be crucial. Finally, Bangladesh must
enhance its safety net programs and
develop effective community-based nutri-
tion programs.

Muhammad Abdur Razzaque is the minister of Food and Disaster Management and a member of Parliament in Dhaka, Bangladesh.
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process. The association of BRICS countries is a
unique development that allows these countries to
address common opportunities and challenges.

The summit’s Delhi Declaration confirmed the
BRICS countries’ commitment to address various
economic and political issues of global and regional
importance. Country leaders also released “The
BRICS Report,” which focuses on synergies and
complementarities among the BRICS economies
and highlights the economies’ role as drivers of
world economic growth. An updated edition of the
BRICS Joint Statistical Publication was also issued
at the summit. Government ministers attending
also agreed to adopt the “Action Plan 2012 to 2016”
in order to achieve the following objectives:

» Creating a basic agricultural information
exchange system among BRICS countries (coor-
dinated by China)

» Developing a general strategy for ensuring the
most vulnerable populations’ access to food
(coordinated by Brazil)

» Reducing the negative impacts of climate change
on food security and adapting agriculture to cli-
mate change (coordinated by South Africa)

» Enhancing agricultural technology cooperation
and innovation (coordinated by India)

» Promoting trade and investment (coordinated
by Russia)

South-South cooperation has now become an
important part of reducing poverty and ensuring
food security.'® There are several examples of part-
nerships that demonstrate the critical role of col-
laboration among Brazil, China, India, and South
Africa in driving innovations (such as knowledge
sharing, capacity building, and improved technol-
ogies) to reduce world poverty and hunger. The
summit reaffirmed the commitment of all BRICS
countries to learn from each other to meet global
challenges and harness emerging opportunities.

MORATORIUM ON FIELD TRIALS FOR
GENETICALLY MODIFIED CROPS IN INDIA

Although some policies were reformed, food pol-
icy also suffered a significant setback in 2012.
In an unfortunate development, the Supreme

Court-appointed Technical Expert Committee in
India recommended, in October 2012, a 10-year
moratorium on field trials of any genetically mod-
ified (GM) crops. The controversy arose after
Bt eggplant, a GM crop, was barred from being
released for cultivation on the pretext of concern
for food safety, biodiversity, and the environment.
The committee’s recommendations go one step
beyond prohibiting GM crops’ release for cultiva-
tion and do not allow even field trials of any new
GM crop varieties. The recommendation is in con-
trast to scientific institutions’ goal of developing
transgenic products to overcome biotic and abiotic
stresses in cases where conventional breeding’s
probability of success is too low.

Several GM products have been developed
for this purpose, including maize, rice, rapeseed,
potato, tomato, and cotton. Bt cotton was released
and approved for large-scale production in India
and has completely transformed Indian cotton
production: cotton-lint production increased
from 1.6 million metric tons in 2000 to 5.7 mil-
lion metric tons in 2012, and exports went up from
merely 127,000 metric tons to 1.5 million metric
tons during the same period. Also, Bt cotton has
reduced production costs by reducing the need to
use pesticides, which were used indiscriminately to
control bollworms. Nevertheless, Bt eggplant was
not approved for release for cultivation. Eggplant
is largely grown by smallholders in poverty-ridden
areas who could have benefited immensely from
reduced pesticide costs and increased production.
Such decisions, which are not based on scientific
logic, will have negative effects on frontier research
and demand-driven technology generation.

P. K. Joshi is director in South Asia for the International
Food Policy Research Institute (IFPRI), New Delhi. Devesh
Roy is a research fellow in IFPRI’s Markets, Trade, and
Institutions Division, New Delhi.
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Despite a much-anticipated slowdown in 2012, East
Asia still enjoyed the highest economic growth
rates of any world region.'” Many East Asian
countries are undergoing rapid economic trans-
formations involving improved living standards
and decreased poverty. How best to manage these
transformations and address threats associated
with rapid development, such as income inequality,
environmental degradation, and the sustainability
of future growth, is at the center of policy debate.

In order to ensure sustainable future growth, the
region needs to prioritize balanced growth strate-
gies that include both export-oriented and
domestic-demand-driven growth. East Asia also
needs to diversify its production bases and sell
more value-added products.’’ Reducing inequal-
ity between urban and rural residents has been
addressed by increases in health and education
spending, and improved social protection pro-
grams. And because agricultural productivity
growth is an important part of economic trans-
formation, rural and agricultural infrastructure
and farmer access to inputs and extension services
should be promoted.*!

Another important part of ensuring regional
food security is providing adequate and stable rice
production. Unlike in 2007-2008, rice is in ample
supply in the region, and China increasingly relies
on cheap rice imports from Vietnam, Cambodia,
and Pakistan, probably because of Chinese rice
production’s declining comparative advantage as a
result of rising rural wages.?” Reliance on imports
of other products is more risky, however: while the
rice price has been stable, the 2012/2013 prices of
US-grown maize, soybeans, and wheat are fore-
cast to rise 22 percent, 19 percent, and 12 percent,
respectively, as a result of drought.*?

This presents a problem for China, Indonesia,
and other East Asian nations that currently import
huge quantities of grains and soybeans from the
United States (Indonesia temporarily halted soy-
bean import taxes and expanded the portfolio of
commodities controlled by the state purchasing
agency, Bulog, to include soy).>* The vast majority
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of these grain imports go into animal feed. Asia,
which accounts for more than one-third of the
world’s maize imports, and especially China, which
is the world’s second-largest maize consumer as
well as its largest soy consumer, would suffer con-
siderably from continued dry weather in the United
States.”®

It is particularly worth noting that, according to
the recent release of trade data from China Cus-
toms, China imported 2.1 million metric tons of
rice, 3.6 million metric tons of wheat, and 5.0 mil-
lion metric tons of maize in the first 11 months of
2012 after many years of near self-sufficiency in
those grains. This may signal that China has
reached a turning point in terms of its grain
security.

The goal of adequate domestic food production
has prompted a number of significant country-
specific policy initiatives. China’s 2012 No. 1 Doc-
ument focused heavily on agricultural research and
development, which China has prioritized since
2000 and in which it is outpacing both Brazil and
India and catching up to the United States in terms
of public investment levels.?* Myanmar has con-
tinued to open up, and reforms, including a new
agricultural bank that provides loans to farmers
and other agriculture-related clients and support
for seed-production companies, are under way.”’
These reforms may pave the way for Myanmar to
reclaim its place as a major rice bowl. The imple-
mentation of Thailand’s much-criticized Paddy
Pledging Scheme in 2012, which guarantees prices
far above the market rate, has led Thai white rice to
become uncompetitive internationally. As a result,
Thailand slipped from its position as the world’s
top rice exporter in 2012 to trail behind India and
Vietnam.?®

Major food policy developments also took place
at the regional level in 2012.%° Regional cooper-
ation on East Asian food security was enhanced
during the Twelfth Meeting of the Association
of Southeast Asian Nations (ASEAN) Ministers
of Agriculture and Forestry and the Ministers of
Agriculture of the People’s Republic of China,
Japan, and the Republic of Korea, which was held
in Vientiane, Lao PDR, on September 28. The
meeting reaffirmed the commitment to agricultural



Asia: International Goals Stimulate Small-Scale Farmers’

Initiatives

MA. ESTRELLA A. PENUNIA

Four key policy developments in 2012
related to food systems and their gov-
ernance affected small-scale women and
men farmers in Asia. The first was the out-
come document of the Rio+20 conference,
titled “The Future We Want.” While the
document did not present many new ideas
and its sustainable development goals
lacked timeframes, we believed the doc-
ument highlighted many goals that could
stimulate and support the work of the
Asian Farmers’ Association for Sustainable
Rural Development (AFA): promoting the
right to food; making the role of small-
scale farmers, fishers, pastoralists, and
foresters significantly visible; ensuring
food and nutrition security and upscaling
sustainable agriculture systems; securing
water access and sanitation; and using
renewable sources of energy. With these
reaffirmations from Rio+20 and some
commitments from Asian governments,
we can move on with our work, with more
hope that our work will be supported by
many stakeholders.

The second development was the
adoption by the Committee on World
Food Security's member states of the first
version of the Global Strategic Framework
for Food Security and Nutrition (GSF).

The GSF is the result of a participatory,

inclusive process involving civil soci-

ety groups as active participants. It has
many positive aspects, especially, again,
its references to the right to food and to
smallholder farmers, agriculture and food
workers, small-scale fishers, pastoral-
ists, indigenous people and the landless,
women, and youth; and its recognition of
agroecology. The challenge is for govern-
ments to provide funding to implement
the GSF and for farmers' organizations to
start their own initiatives and engage gov-
ernments in GSF's implementation.

The third development was the adop-
tion by Food and Agriculture Organization
of the United Nations (FAO) member
governments of Voluntary Guidelines on
the Responsible Governance of Tenure of
Land, Fisheries, and Forests in the Context
of National Food Security. As small-scale
farmers, fishers, pastoralists, and produc-
ers continue to struggle for their rights to
natural resources and face more aggres-
sive large-scale land acquisitions by both
local elites and foreign companies and
countries, this development gives us inspi-
ration to press our governments to adopt
these guidelines.

The last, equally important, devel-
opment was the United Nations' decla-
ration of 2012 as the International Year

of Cooperatives—celebration of which
helped highlight the importance of small-
scale farmers' agricultural cooperatives
in bringing about the farmers' economic
empowerment—and of 2014 as the
International Year of Family Farming.

In 2013, AFA's constituency will con-
tinue to face challenges with regard to
securing our rights to land, water, forests,
and seeds; making our governments enact
favorable policies; ensuring that public-
private partnerships in agricultural invest-
ments really put small-scale farmers at the
center and empower them; and aligning
public and private investments with sus-
tainable but economically viable agro-
technologies and enterprises that will also
empower women and encourage young
people to go into farming. With the hopes
given by both the favorable policy docu-
ments in 2012 and the impending celebra-
tion of the Year of Family Farming in 2014,
we will prepare ourselves for challenges
and meaningful opportunities in 2013 by
learning and sharing among ourselves
and with others and partnering with allied
groups and organizations who share the
same interests and cause.

Ma. Estrella A. Penunia is secretary-general of the Asian Farmers" Association for Sustainable Rural Development, Quezon City,

Philippines.

development within ASEAN+3 (ASEAN member
states, the People’s Republic of China, Japan, and
the Republic of Korea), a commitment that first
began in 1997.%° This year also saw the ASEAN+3

Emergency Rice Reserve come into operation and
release stockpiled rice in Indonesia, Lao PDR,
and Thailand. The ASEAN+3 Emergency Rice
Reserve is the product of a decade-long effort to
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improve upon the 33-year-old ASEAN Emergency
Rice Reserve and involves both donated stocks
and earmarked stocks.* However, research by the
Asian Development Bank has suggested that, in the
event of a calamity, the ASEAN+3 Emergency Rice
Reserve would provide only temporary relief and
that national governments would have to also turn
to domestic reserves and new domestic policies.*
Research focusing on broad agricultural and
agriculture-related policy issues will be critical to
fostering both regional and national policies that
contribute to agricultural and economic growth.

Kevin Z. Chen is a senior research fellow in the
Development Strategy and Governance Division of the
International Food Policy Research Institute, Beijing.

Latin America and the Caribbean

The recent economic performance of Latin Amer-
ica and the Caribbean (LAC) has been generally
positive. Agricultural production and exports have
grown over the past decade and generally remained
strong in 2012, despite poor weather and a trade
slowdown. Poverty has declined and the region’s
middle class has grown dramatically, as well. Nev-
ertheless, economic inequality, particularly in
land access, remains a major problem and source
of conflict. The region also suffers from deforesta-
tion, although some steps have been taken to pro-
tect forests.

PRODUCTION

By the end of the 2000s, LAC had increased its
agricultural production, and as a result its share of
world agricultural production (valued in constant
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terms) had grown to almost 13 percent of global
output (in the 1960s, LAC production accounted
for less than 10 percent of global output). The
region now accounts for a slightly larger share of
world production than either the European Union
or the United States and Canada combined. This
increase resulted to a large extent from agricul-
tural expansion in Brazil, but agricultural growth
in other countries has contributed as well. Within
that overall regional agricultural expansion, live-
stock production grew faster than crop production.
According to projections by the US Department
of Agriculture (USDA), grain production is esti-
mated to have dropped in Argentina and Mexico
from about 85 to 75 million metric tons during
2011-2012. Oilseed production in Argentina and
Brazil followed a similar pattern, falling from 133
to 116 million metric tons during the same period.
Other countries, such as Bolivia, Ecuador, and
Paraguay, also reported losses in grain production
during 2012.% On the other hand, USDA projected
that LAC would increase meat production in 2012:
beef production was expected to increase by about
S percent compared with 2011, and pork by about
6 percent (poultry production, by contrast, was
expected to increase by less than 1 percent).

TRADE

During the last decade, LAC became the world’s
main net exporter of agricultural and food prod-
ucts, mainly, but not exclusively, because of the net
trade surpluses generated by Argentina and Brazil.
During 2012, there seems to have been a slowdown
in world trade compared with 2011, but agricul-
tural trade in general may have been less affected.
Projections suggest that trade within the Ameri-
cas continued to be the largest component of LAC
trade flows, although for several agricultural prod-
ucts (such as soybeans), markets in Asia, and China
in particular, have become the main destination.
Several trade agreements began implementation in
2012, including those between the United States
and Panama, the United States and Colombia,

and a number of intraregional agreements. Also in
2012, Venezuela became member of the Southern
Common Market (MERCOSUR).



PRODUCTIVITY AND RESEARCH AND
DEVELOPMENT

Technological levels vary significantly between and
within countries and across producer groups. Pub-
lic investment in agricultural research and devel-
opment (R&D) has increased somewhat in LAC,
particularly over the last decade, but the region’s
average numbers are well below developed-nation
levels. Moreover, a few countries account for most
of the improvements, as investment has declined in
the smaller and poorer countries that are most in
need of agricultural R&D. During the last decades,
the private sector—from multinational companies
to producer associations—and civil society have
also taken up active roles in the development and
diffusion of agricultural technology.

In 2011, out of the 29 countries producing GM
crops, 10 were in LAC. After the United States,
the two countries with the largest areas devoted
to GM crops that year were Brazil and Argentina.
Also, Paraguay and Uruguay were among the top
10 countries that had more than 1 million hect-
ares of GM crops in 2011. Although final numbers
for the region as a whole are not available, Brazil
appears to have increased its area under GM crops
by 14 percent in 2012.%*

LAND, DEFORESTATION, AND CLIMATE
CHANGE

The gains in LAC’s agriculture during the last
decade, although driven in part by productiv-

ity improvements, also resulted from significant
expansion of agricultural area: from 1990 to 2010,
the region accounted for two-thirds of global defor-
estation. Unsurprisingly, land-use change contrib-
utes more to LAC’s greenhouse gas emissions than
any other source, though the region’s emissions
are comparatively low. Another worrisome con-
sequence of rapid land-use change is the pressure
this places on LAC’s globally important reservoirs
of biodiversity.

During the last years, however, several countries
in LAC launched initiatives to reduce emissions
resulting from deforestation and forest degrada-
tion. The annual rate of deforestation in the region,

which is about three times higher than the world
average, appears to have been reduced by about
20 percent in the last five years compared with the
previous five-year period.*

An important development in this area during
2012 has been the approval of a controversial law
aimed at reconciling production and conservation
in Brazil. In May 2012, Brazilian President Dilma
Rousseff enacted that law but rejected 12 articles
(including an amnesty for illegal loggers) and made
32 modifications to the text. This partial veto was
a compromise between farmers who argued that
the original law was needed to increase food pro-
duction and environmentalists who thought that
it would lead to further destruction of the Ama-
zon rainforest.

Hurricanes continued to affect Central America
and the Caribbean in 2012. In particular, Hurri-
cane Sandy in November caused several deaths and
left thousands of people homeless in Haiti, while
also exacerbating the cholera epidemic and causing
extensive crop damage.

AGRARIAN STRUCTURE

LAC’s agricultural performance has taken place
against a background of large inequalities in land
tenure, with small farms fragmenting and large
landholdings expanding, all of which is squeez-

ing out family farms and local communities. Land
problems continued in 2012: in Honduras rural
workers took part in coordinated land invasions
across the country in April, and in Paraguay a land
eviction in which 17 people were killed was used as
an argument for the impeachment and subsequent
removal of President Fernando Lugo in June. Con-
flicts around guerrilla activity and the cultivation of
illicit drugs have also affected land patterns in sev-
eral LAC countries. In this regard, a development
with implications for opening land area to produc-
tion was the start of exploratory talks between the
Colombian government and guerrilla groups in the
second half of 2012.
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Honduras: Agricultural Extension and Better Technologies
for Higher-Value Crops

The Association of Producers of Celeque
(APROCEL) is a producers’ association
based in the Belen Gualcho municipal-
ity in the Department of Ocotepeque

in Honduras. We were formed by 150
peasant families of Lenca origin that by
culture and tradition produced only for
subsistence: we grew beans and corn and
cultivated small vegetable areas in the
traditional way. In 2008, APROCEL, with
the technical and financial support of the
Global Village Project, the Jack & Marie
Eiting Foundation, and the Millennium
Challenge Account—Honduras, started a
process of commercial production. This
process involved appropriate technical
assistance and the methodical implemen-
tation of a plan covering good agricultural
practices, crop management, a nutrition
program, and the adoption of the seed of
more weather-resistant and high-yielding
vegetable varieties. As our work pro-
gresses, we have continued to receive
support from various national and inter-
national organizations.

In 2012, we saw a slight improvement
in productivity in Honduras—not only in
the plains, where most improvements tra-
ditionally take place, but also in the high-
lands—through the work of agricultural
extension institutions that promote the
use of seeds for adaptable varieties. This
seed usage can lead to higher crop yields.
Also in 2012, 75 families in APROCEL suc-
ceeded in adopting technologies—such
as drip irrigation and protected cultivation
in greenhouses or fiberweb macro tun-
nels—that improved the production infra-
structure and had an extraordinary impact
on productivity and family output. For this
reason, we now focus on the production
of high-value crops, such as vegetables—
particularly lettuce, carrots, cabbage,
tomatoes, potatoes, and chilies.

Currently we are implementing a step-
by-step process within our organization
for planned and competitive production
for the formal and informal markets
in northeastern Honduras. Our goal is
to produce and sell about 1,500,000
pounds annually, with 70 percent of the

JEREMIAS VASQUEZ

production going to formal markets. Our
vision for the medium and long term is to
increase our productivity by incorporating
and implementing agricultural best prac-
tices that allow us to gradually increase
and stabilize our production. This process
involves building on diversification and
future value-addition to our products to
help improve the incomes of the region’s
families.

In 2013, Central American countries
and their governments should improve
their policies and strategies—and not
only regarding food security. They also
should strengthen the productivity and
competitiveness of the regions that have
fewer opportunities and invest financial
resources that are specifically targeted to
stimulate the production systems for high-
value crops. We know there is a lot of
agroecological potential in our countries,
and we should make better use of it to
contribute in a meaningful and timely way
to our countries’ agrifood systems.

Jeremias Vasquez is a representative of the Association of Producers of Celeque, Belen Gualcho, Honduras.

OTHER ECONOMIC AND SOCIAL ISSUES

LAC economic growth slowed down in 2012, but
positive trends continued overall. These trends,
according to a recent study by the World Bank,
have allowed the middle class to double in num-

Global Hunger Index rates LAC more positively,
on average, than any other developing region,
except for Eastern Europe and the Commonwealth
of Independent States. But of course, there are
important differences across countries, and LAC
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bers during the last decade. Inline with this devel-
opment, poverty in LAC has declined in recent
decades. It has also become more concentrated in
urban centers, as rural populations and agricul-
tural employment have fallen significantly. IFPRI’s
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continues to be one of the most unequal regions
in the world according to different socioeconomic
indicators. In particular, the region’s land tenure
structure is highly unequal, with Gini indexes in
the 80s and 90s. Although 2012 data are not yet



available, it is estimated that the trends mentioned
have not been reversed.

The appreciation of real exchange rates in several
LAC countries during 2011 and 2012 may put addi-
tional pressure on agricultural production’s profit
margins and agricultural trade in coming years by
making it hard to export agricultural products and
easier to import them.

During 2012, LAC’s agriculture continued to
support global food security (because LAC is the
largest net exporter of agricultural and food prod-
ucts at the world level and helps stabilize food
prices and supplies) and global environmental sus-
tainability (because LAC is the largest provider,

among developing regions, of global environmental
goods, including biodiversity and oxygen). Also,
the trends toward expansion of the middle class
and reduction in poverty and food insecurity in

the region seem to have continued. It remains to be
seen what impact the continuation of global eco-
nomic problems into 2013 and beyond will have on
those trends. l

Eugenio Diaz-Bonilla is a visiting senior research
fellow at the International Food Policy Research Institute,
Washington, DC.
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Chapter 8

LOOKING AHEAD

Scenarios for the

Future of Food

Mark W. Rosegrant, Simla Tokgoz, Prapti Bhandary, and Siwa Msangi

HE GLOBAL FOOD ECONOMY IS IN A STATE OF FLUX. A GROWING
world population and rising incomes have pushed up demand for
food, especially for more diverse diets. Food crops are being used to

produce biofuels. Restrictive trade policies and speculation on food commod-
ities have also contributed to the recent price spikes in global food markets.!
Climate change, weather extremes, and natural resource degradation have cre-

ated more challenging conditions for farmers. These factors are reflected in the
higher and more volatile food prices of the past few years, after decades of sta-
ble and relatively low prices for major food commodities (Figure 1).2
Given the unsettled recent past, what lies ahead for the global food econ-
omy, especially in light of the rapid socioeconomic changes happening in
~ emerging regions that will drive future diets and energy prices? Clearly, a
l whole range of policy choices and other factors will affect the world food sys-
tem, and many of them will deal with sustainability issues raised at the 2012
United Nations Conference on Sustainable Development (Rio+20). These
issues include sustainable agricultural production growth and the environ-
mental impacts of human consumption patterns. The discussion of sustainable
diets has been particularly strong within the European Union, where more
consumers tend be highly conscious of their environmental footprint and
where some forward-looking studies have closely examined the issue of meat
consumption and its environmental impacts.? In this chapter, we address the
implications of future consumption patterns beyond the European Union and
explore the potential future impact of supply-side agricultural productivity
improvements and higher energy prices on agriculture.
This chapter examines the dynamics of the new global food economy by
looking at what would happen to global food prices, trade, and food security

Mark W. Rosegrant is the director of the Environment and Production Technology
Division of the International Food Policy Research Institute (IFPRI) in Washington, DC.
Simla Tokgoz is a research fellow in IFPRI’s Markets, Trade, and Institutions Division.
Prapti Bhandary is a senior research assistant in IFPRI's Environment and Production
Technology Division. Siwa Msangi is a senior research fellow in IFPRI’s Environment and
Production Technology Division.




FIGURE 1 World prices for agricultural commodities, 1977-2012
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2012 are through August 2012.
Note: Prices are in real 2005 US dollars.

under four alternative scenarios for the period
between 2010 and 2050. To construct these scenar-
ios, we used IFPRI’s International Model for Policy
Analysis of Agricultural Commodities and Trade
(IMPACT), a model of the world food system

that generates projections of global food supply,
demand, trade, and prices.*

THE GROWING ROLE OF EMERGING
ECONOMIES

In addition to showing global results, this chap-
ter highlights results for Brazil, China, and India
because, according to our simulations, growth in
food demand and supply in these big emerging
economies will be a major force behind future food
security outcomes.

Brazil has become a huge player in global agri-
cultural export markets. In two decades, the
country has undergone an agricultural revolution
to become a leading exporter of soybeans, beef,
chicken meat, fruit, and pork, as well as biofu-
els. Brazil owes its agricultural advancement to

SCENARIOS FOR THE FUTURE OF FOOD

investments in agriculture and related sectors,
reduced trade restrictions, and macroeconomic pol-
icy reforms that generated economic stability. These
policies triggered infrastructure development,
advances in crop research, and adoption of innova-
tive technologies, and gave the country a compara-
tive advantage in the production of soybeans, sugar,
meats, and other major crop commodities.®

China has experienced rapid agricultural growth
but faces challenges as it seeks to meet the food
needs of a growing population that is becoming
wealthier and more urban. The country’s future
food security, trade position, and possible influence
on international food markets are likely to depend
on its future agricultural growth, its patterns of
food demand growth, and the sensitivity of its trade
balances and world prices to its environmental and
growth outcomes.

In India, growth in agricultural productivity
has been slow during the past two decades, and
crop yields remain below those in most countries
in Asia. At the same time, as their incomes rise,
Indians are diversifying their diets. Demand is



Modelini the Future: How Can We Imi rove Food Polic‘?

he outcomes of most decisionmaking

processes, from how to allocate scarce
research resources to when to implement
new directions in national polices, have
consequences that play out well into
the future. Unexpected events can alter
expected outcomes. The idea of strategic
foresight activities (also called “scenario
exercises”) is to improve the payoff of
decisionmaking by examining the range
of potential outcomes. In the recent past,
groups have used scenarios to explore
many topics, including ecosystem chal-
lenges, energy futures, and water scarcity.

Strategic foresight activities use both
qualitative and quantitative approaches
to assess plausible futures and outcome
ranges for decisionmaking. Quantitative
models, such as the International
Model for Policy Analysis of Agricultural
Commodities and Trade (IMPACT) used in
this chapter, have the advantage of explic-
itly specifying important relationships
whose interactions are difficult to grasp
qualitatively, clarifying the range of poten-
tial outcomes.

In 2012, the IFPRI-led CGIAR Research
Program on Policies, Institutions and
Markets began developing a strategic
foresight platform,' which will build
on work from the Global Futures for

Agriculture project that evaluated prom-
ising technologies, investments, and pol-
icy reforms for simultaneously improving
agricultural productivity and environmen-
tal sustainability.? The strategic foresight
activities will augment the quantitative
tools and methodologies from Global
Futures to allow consistent assessments
of potential research investments in
agricultural technologies. The Policies,
Institutions, and Markets program, involv-
ing all CGIAR centers and research pro-
grams, will institutionalize the following
tools and techniques and extend them to
national agricultural research centers and
the private sector:

» Use existing software models that
simulate crop productivity in varying
environments to assess the effects of
climate change at high spatial
resolution.

» Simulate “virtual crops“—that is,
characteristic-specific crops that have
not yet been developed—to test
their potential performance in differ-
ent environments.

» Link results of models that simulate
biological or physical changes of crop
cultivation, water availability, and
other factors with models that reflect

the impact of such changes on the
economy and society.

» Assess the potential socioeconomic
consequences for human well-being
if a new (virtual) crop variety were to
become part of global agriculture.

» Allow users of a web-based application
to customize scenarios to help answer
their specific questions.

Despite these advances in technology,
significant challenges remain. The existing
crop models do not allow for assessments
accounting for increased resistance to
pests and diseases and do not incorpo-
rate the potential benefits of important
changes in agricultural systems. The exist-
ing climate change datasets lack infor-
mation on extreme weather events, and
existing socioeconomic models do not suf-
ficiently capture the complex interactions
between agricultural and natural resource
systems and the economy outside of agri-
culture. And, last but certainly not least,
all of these analyses are based on woefully
inadequate data. These are some of the
challenges the CGIAR Research Program
on Policies, Institutions and Markets must
address to ultimately help policymakers
decide which policy options can best
establish future food security.

Gerald Nelson is a senior research fellow in the Environment and Production Technology Division of the International Food Policy

Research Institute, Washington, DC.

growing for poultry and dairy products, in addition
to traditional staples, fruits, and vegetables. India
remains home to the highest number of food-inse-

cure people.

FUTURE

ALTERNATIVE SCENARIOS OF THE

The analysis begins with a baseline scenario, which

assumes that countries maintain their current

trends in agricultural policies and investments from
2010 to 2050. We use this scenario as a basis for
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FIGURE 2 Projected increase in world agricultural commodity prices, 2010-2050

Soybean meal
Maize

Pork

Soybean oil
Poultry

Wheat

Rice

Soybeans
Beef

Milk

o

Projected price increase (%)

80

Source: IMPACT projections.

TABLE 1

Projected change in per capita food demand, 2010-2050 (%)

Region Cereals?
East Asia and Pacific -2
Europe and Central Asia +5
Latin America and Caribbean -4
Middle East and North Africa +4
South Asia +0
Africa south of the Sahara +24
World : +3

+48

+17
+28
+50
+143
+58
+23

Source: IMPACT projections.

2: Projections do not include demand for cereals as livestock feed.

TABLE 2

Projected change in food security indicators, 2050 relative to 2010

Number of

malnourished children

East Asia and Pacific -60
Europe and Central Asia -25
Latin America and Caribbean -50
Middle East and North Africa -50
South Asia 33
Africa south of the Sahara -7
World -29

Population at risk

of hunger

Source: IMPACT projections.

SCENARIOS FOR THE FUTURE OF FOOD



comparison with three other scenarios: (1) a
higher-agricultural-productivity scenario, (2) a
higher-energy-prices scenario, and (3) a lower-
meat-demand scenario. Each of these scenarios
represents a significant driver that can push or pull
the trajectory of world food markets from either the
demand or supply side. Although we could show
what might happen through a conceptual or theo-
retical model, we have chosen a quantitative illus-
tration to better convey the distribution of likely
impacts and how quickly they might occur.

BASELINE SCENARIO: MAINTAINING
CURRENT POLICIES

The major drivers of this baseline scenario are
income growth, population increase, productivity
gains in many agricultural activities, and biofuel
sector expansion.” Projected rapid growth in meat
and milk demand due to income and population
growth and urbanization is projected to put pres-
sure on prices for feedgrains and oilseed meals.
Biofuel production will compete for land and water
resources, according to the simulated results. Pro-
jected higher energy prices will increase the cost
of production and make biofuels more competi-
tive. Projected growing water and land scarcity will
increasingly constrain growth in food production.

These dynamics, combined with the continu-
ation of current policies and investments under
this scenario, would result in higher projected
world prices for agricultural commodities by 2050
(Figure 2). High demand for meat and livestock
feed means that projected price increases would
be greatest for soybean meal, maize, and pork.
These rising prices reflect an assumption that most
developing countries would be unable to rapidly
meet growing domestic food demand. Thus major
exporters would play a critical role in meeting the
world’s food consumption needs.

In most regions the baseline scenario projects
a slightly increased demand for cereals as food
(these results do not include demand for cereals as
livestock feed). In Africa south of the Sahara, per
capita demand for cereals would increase signifi-
cantly (Table 1). In East Asia and the Pacific and
Latin America and the Caribbean, however, income

growth and changes in dietary patterns would lead
to a projected decline in per capita demand for cere-
als. At the same time, income growth would cause
projected meat demand to rise for all regions, and
especially for East Asia and the Pacific (in absolute
terms), and for South Asia (in percentage terms),
where per capita income growth is projected to

be highest.

As major exporters and importers, Brazil, China,
and India would be critical forces in agricultural
markets (Figure S on page 95). Under the base-
line scenario Brazil would export a net 21 million
metric tons of maize and 55 million metric tons of
soybeans in 2050. At the same time, China would
import a net 37 million metric tons of maize and 59
million metric tons of soybeans—clearly serving as
an important market for Brazilian producers who
are increasingly taking over from US producers.®
China and India are projected to export significant
quantities of rice.

Food security in IMPACT is measured through
two indicators: the number of malnourished chil-
dren and the population at risk of hunger.” Under
the baseline scenario, food security would improve
in most regions (Table 2). In Africa south of the
Sahara, however, the decline in the number of mal-
nourished children would be relatively slow. The
reduction in the number of people at risk of hunger
would also be slow for many regions, and in Africa
south of the Sahara, as well as in the Middle East
and North Africa, the number of people at risk of
hunger would actually rise.
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SCENARIO 1 Higher Agricultural Productivity

FIGURE 3 Projected difference in production compared with baseline scenario, 2050
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FIGURE 4 Projected difference in world commodity prices compared with baseline scenario, 2050
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SCENARIO 1: HIGHER AGRICULTURAL
PRODUCTIVITY

Recent increases in agricultural commodity prices
have drawn attention to the importance of rais-

ing crop productivity and the role of agricultural
research and development (R&D) in bringing
about these productivity gains. Given that land use
change is an important part of the discussion on
the future sustainability of agricultural production,
getting “more from less”—that is, expanding pro-
duction by raising yields rather than by cultivating
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more land—will be a critical challenge. The high-
er-productivity scenario reflects agricultural invest-
ments that increase yields for major crops in all
countries at rates that would keep inflation-
adjusted crop prices in 2050 close to the level of
the crop prices in 2010 in the baseline scenario.
Figure 3 shows the changes in rice, wheat, maize,
and soybean production in Brazil, China, and India
that would be needed to keep prices at that level.
Maize production would need to be 16-28 percent
higher than in the baseline scenario, and wheat pro-
duction would need to rise by 6-18 percent. These



FIGURE 5 Net trade in baseline and higher-productivity scenarios, 2050
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TABLE 3

Projected difference in food security indicators compared with baseline scenario, 2050 (%)

malnourished children

East Asia and Pacific

Europe and Central Asia
Latin America and Caribbean
Middle East and North Africa
South Asia

Africa south of the Sahara

World

Number of Population at risk
of hunger
-9 11
-13 4
16 -19
17 -16
-5 -32
-1 -32
8 -24

Source: IMPACT projections.

findings underline the importance of investing in
agriculture and agricultural R&D to keep food
prices relatively low in the long term.

The scenario’s projected higher yields would
lower world commodity prices by increasing
production and available supply in world mar-
kets. By 2050 cereal prices are projected to be
20-36 percent lower than in the baseline scenario
(Figure 4). The simulated lower prices for cereals
as feedstock would expand livestock and dairy pro-
duction, causing meat and milk prices to fall. Lower
bean and seed prices would lead to higher demand

for oilseeds and greater production of vegetable
oils, which would push down prices for soybean oil
and rapeseed oil.

The higher-productivity scenario would also
lead to changes in imports and exports of rice,
wheat, maize, and soybeans by Brazil, China,
and India, compared with the baseline scenario
(Figure S). Brazil plays a major role in soybean
markets, along with the United States. In the
higher-productivity scenario, it is projected that
Brazil would increase its net exports of soybeans,
and China would respond to Brazil’s increased
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SCENARIO 2 Higher Energy Prices

FIGURE 6 Projected difference in world agricultural commodity prices compared with baseline scenario, 2050
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FIGURE 7 Net trade in baseline and higher-energy-prices scenarios, 2050
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TABLE 4 Projected difference in food security indicators compared with baseline scenario, 2050 (%)

Number of Population at risk
malnourished children of hunger
East Asia and Pacific +4 +6
Europe and Central Asia +5 +2
Latin America and the Caribbean +8 +17
Middle East and North Africa +8 +8
South Asia +2 +19
Africa south of Sahara +4 +15
World +4 +14

Source: IMPACT projections.
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production by raising its net imports of soybeans.
Forrice, expanded Chinese and Indian exports
would help increase supply in international mar-
kets and lower world prices, which would aid many
developing countries that are net food import-

ers. Brazil’s net exports of maize would increase
slightly. China, a major maize importer in 2050,
would lower its imports with higher domestic sup-
ply, relieving some pressure on world markets.
Changes in wheat trade would be relatively small.
It is expected that Brazil and China would increase
their net imports of wheat slightly, while India
would decrease its net imports marginally.

The overall effect of the higher-productivity
scenario would be to improve food security in all
regions (Table 3). Higher yield growth that lowers
agricultural commodity prices and raises food con-
sumption leads to significantly lower numbers of
malnourished children and people at risk of hunger.
In fact, it is projected that the population at risk of
hunger globally declines by 24 percent compared
with the baseline scenario. Agricultural R&D and
investment is clearly important not only for coun-
tries that can increase domestic production, but
also for net importing countries, which benefit from
productivity gains elsewhere."

SCENARIO 2: HIGHER ENERGY PRICES

One critical change in agricultural markets has
been the recent strengthening of ties between the
energy and agriculture sectors. The higher-
energy-prices scenario aims to illustrate how
energy prices affect agricultural production, even as
agriculture provides energy products in the form of
biofuel feedstocks. This scenario thus incorporates
two links between agriculture and energy markets.
The first link is energy prices’ impact on biofuel
demand and production. The scenario assumes a
100 percent increase in crude oil prices by 203S.
Because higher oil prices make biofuel production
more profitable, this assumption increases demand
for feedstocks in the biofuel sector by an average of
67 percent for all countries and crops by 203S. (The
scenario considers only first-generation biofuels
made from, for example, maize, soybeans, and rape-
seed, among other agricultural feedstocks.) The

second link is energy prices’ impact on fertilizer
prices, which affect the cost of crop production. The
scenario increases the annual growth rate of fer-
tilizer prices by 75 percent throughout the period
2000-2050.

The large jump in energy prices in this scenario
would significantly raise the prices of agricultural
commodities, especially vegetable oils and maize
(Figure 6), mainly because of the increased demand
for crop-based feedstocks for biofuel production.
Another factor is lower crop production due to the
rise in production costs. Higher prices for livestock
feed would push up the production costs of live-
stock and dairy producers and lead to higher meat
and milk prices.

We also look in more detail at the scenario’s
impacts on imports and exports of rice, wheat,
maize, and soybeans in Brazil, China, and India.
Higher demand for soybean oil by Brazil’s biodiesel
industry would cause a projected drop in Brazilian
soybean exports of 1 million metric tons compared
with the baseline scenario (Figure 7). It is also pro-
jected that China would import 0.7 million met-
ric tons fewer soybeans, and India would reduce
its exports slightly. With the United States using
its maize for its own domestic biofuel industry,
Brazil would benefit from higher maize prices and
expand its share of the maize market by increas-
ing its net exports. China and India would lower
their net imports of maize because higher world
market prices would reduce demand. Rice would
be less affected by the expansion of biofuel pro-
duction. Nonetheless, by raising production costs,
higher fertilizer prices would lead to reduced rice
production and thus lower net exports from China
and India. Brazil would lower its imports of wheat,
whereas China and India would increase theirs.

The higher-energy-prices scenario would have
serious consequences for food security. With
higher prices and thus lower food consumption, the
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SCENARIO 3 Lower Meat Demand

FIGURE 8 Projected difference in world agricultural commodity prices compared with baseline scenario, 2050
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FIGURE 9 Projected difference in per capita meat demand compared with baseline scenario, 2050

60%

40%

20%
o _n .

20% —

-40% S

-60%
China India Brazil

B High-income countries High-income countries + Brazil and China

Source: IMPACT projections.

TABLE 5 Projected difference in food security indicators compared with baseline scenario, 2050 (%)

Lower meat demand in high-income
countries + Brazil and China

Lower meat demand in high-income countries

Number of Population at risk Number of Population at risk
malnourished children of hunger malnourished children of hunger
South Asia -0.24 -1.6 -0.85 -5.6
Southeast Asia -0.25 -0.8 -0.96 -2.8
Asia -0.31 -1.1 -0.55 3.7
Africa south of the Sahara -0.96 -3.0 -2.94 93
Latin America and Caribbean -0.86 -0.9 -1.62 -1.9
World -0.50 -1.8 -1.33 -5.5

Source: IMPACT projections.
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number of malnourished children would increase
in all regions in 2050 compared with the base-
line (Table 4). The population at risk of hunger

is also expected to increase for all regions and by
14 percent for the world as a whole.

SCENARIO 3: LOWER MEAT DEMAND

Dietary change is an important driver of demand
for agricultural products that may have significant
implications for the future sustainability of agri-
culture. The global structure of food demand is
undergoing fundamental changes, driven largely
by economic growth in developing countries. As
consumers’ incomes rise, they tend to shift their
consumption from maize and other coarse grains
to wheat and rice.!! When urbanization further
raises their incomes and leads to lifestyle changes,
consumers make a secondary shift from rice to
wheat—and their consumption of meat products
also begins to increase.'” The rise in consumption
and production of meat leads to higher demand
for coarse grains to be used for animal feed, rather
than for direct human consumption.” In the devel-
oped, or high-income, countries, meat consump-
tion is already very high, and growth in per capita
meat and cereal consumption has slowed,'* so these
trends mean that developing countries will play a
much larger role in global food markets.

Along with these fundamental shifts in long-
term demand, strong concerns have been raised
that meat-intensive diets in high-income coun-
tries put upward pressure on prices for cereals
and coarse grains, as well as contributing to the
high prevalence of chronic diseases'® and increas-
ing greenhouse gas emissions from the livestock
sector.'® Some analysts have asserted that cutting
meat consumption in high-income countries, either
through voluntary dietary changes or through poli-
cies such as taxes on livestock, would release cereals
from livestock feed to food for poor people in devel-
oping countries."” The lower-meat-demand scenario
examines whether reducing meat consumption in
high-income countries and the emerging econo-
mies of Brazil and China would improve food secu-
rity and reduce pressure on prices.

This scenario looks at two policy variations for
cutting meat demand by 50 percent (1) in high-
income countries and (2) in high-income coun-
tries plus Brazil and China. Brazil and China are
included because they are important emerging
economies, and they represent both a significant
producer (Brazil) and a consumer (China) of meat
products. These two countries play an important
role in the world food demand and supply balance
now and will likely do so in the future. (India is not
considered here because it is not a major contribu-
tor to global meat demand.)

The simulation shows that if meat consump-
tion were lowered in high-income countries, Brazil,
and China, the drop in food prices would be nota-
ble (Figure 8). Given that this scenario focuses on
reducing meat consumption, prices of livestock
commodities would decline the most. But because
demand for livestock feed would also decline,
prices for cereals (particularly coarse grains such as
maize) would drop as well.

What would happen to per capita meat demand
in Brazil, China, and India under the lower-
meat-demand scenarios? Our simulations show that
lowering meat demand in high-income countries
alone would make more meat available on world
markets and lower prices, leading to higher meat
consumption in Brazil, China, and India (Figure 9).
If meat demand were reduced in high-income
regions plus Brazil and China, Indian consumers
would benefit from lower prices for animal products
and livestock feed as well as from higher levels of
meat consumption. (In India, of course, most meat
consumption would be nonbeef.)

The lower-meat-demand scenarios would
improve food security (Table S). By reducing
cereal prices and raising cereal consumption, these

LOOKING AHEAD

99



scenarios would lead to shifts in dietary prefer-
ences, increases in food availability, and eventually
better nutritional status, particularly in developing
countries.'® If meat demand were cut in high-in-
come countries alone, the number of malnourished
children in Africa south of the Sahara would fall by
about 1 percent compared with the baseline sce-
nario. Reducing meat demand in Brazil and China
as well would reduce the number of malnourished
children in Africa south of the Sahara by nearly

3 percent and worldwide by about 1.3 percent."
Lower meat demand would also reduce the popula-
tion at risk of hunger, with the largest drop occur-
ring in Africa south of the Sahara.

CONCLUSIONS

Agricultural markets are undergoing a trans-
formation. Long-run dynamics are changing
demand-supply relationships, and new countries
are emerging as major importers and exporters.
Given these new realities, the four scenarios exam-
ined in this chapter show how different socio-
economic trends, policy actions, and investment
choices could affect food prices and food security

by 2050. In some cases, the results are dramatically
different from the baseline scenario and call for
closer attention on the part of market analysts, agri-
cultural researchers, and policymakers.

One main takeaway message is that continu-
ing upward pressure on food prices is likely to be
the new norm, especially if trends in agricultural
productivity growth continue to lag behind the
demand-side drivers of change. If current agricul-
tural, biofuel, and energy policies and trajectories
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of dietary change continue, inflation-adjusted
prices of meat and grain are likely to rise. Although
the baseline scenario projects fewer people at risk
of hunger in most regions, it projects an increase in
the Middle East and North Africa and Africa south
of the Sahara.

Increased public and private investments in agri-
cultural productivity growth, as in the higher-
productivity scenario, would help to push agricul-
tural commodity prices much lower than in the
baseline scenario. Expanding funding for agricul-
tural research and technology, extension services,
rural infrastructure, irrigation, and water-use effi-
ciency, among other efforts, can also lead to higher
agricultural production and greater food security
than in the baseline scenario.

Growing biofuel markets and the increas-
ing share of energy in the costs of agricultural
inputs such as fertilizer have intensified the link-
age between energy and agricultural markets.
Together with higher energy prices, this stronger
linkage could make food prices even higher and
more volatile than they have been in recent years,
as shown in the higher-energy-prices scenario. The
food-versus-fuel debate over biofuels therefore
has critical repercussions for the food security of
developing countries. Governments can undertake
various policy initiatives to alleviate the pressures
on food prices and food security, such as eliminat-
ing subsidies and trade barriers supporting crop-
based biofuels.

Finally, in two lower-meat-demand scenarios,
we consider whether reducing meat demand in
developed countries is an effective route to improv-
ing food security in developing countries. A decline
in consumption of livestock products in developed
countries would have only small impacts on food
security in developing countries. If reduced meat
demand were extended to Brazil and China, the
reduction in the number of malnourished chil-
dren and the population at risk of hunger would be
somewhat larger. More livestock products would
be available in the global market, leading to lower
prices in developing countries, where consumers
could shift consumption to include more meat.
Reduced demand for maize and other coarse grains
for livestock feed would also tend to push down



the prices of these commodities. However, this
scenario would have little impact on the prices of
wheat and rice—the main staple foods in most
developing countries—and would therefore do lit-
tle to raise consumption of these crops.

Although the scenarios included in this chapter
are global in nature, special focus is given to Brazil,
China, and India and their role in world agricul-
tural markets. As significant producers and con-
sumers, these three countries exert huge influence
in agricultural markets. Changes in their dietary
patterns, productivity growth, trade, and energy
policies are likely to shape global trade patterns and
therefore commodity prices. Although the United

States and the European Union will remain import-
ant players in agricultural markets, the agricultural
R&D efforts of Brazil, China, and India are becom-
ing as important, if not more so, as those of the
United States and the European Union.

These simulations of the global future show that
different choices with regard to agricultural invest-
ment, energy, and food consumption can lead to
vastly different results for food prices, trade, and
food security. Higher investment in agricultural
research that boosts productivity growth is pro-
jected to significantly improve the future food secu-
rity situation.
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TO DEVELOP AND IMPLEMENT EFFECTIVE FOOD POLICIES, DECISIONMAKERS AND POL-

icy analysts need solid evidence and timely information, among other things. As part
of IFPRI’s mission to provide research-based policy solutions that sustainably reduce
poverty and end hunger and malnutrition, the Institute develops and shares global pub-
lic goods, including datasets, indicators, and indexes. This information can be used to
gauge the impact of policy changes and the progress on specific aspects of development.
This section provides updates on data generated by IFPRI research in 2012, including
indicators on investment in agricultural research, public spending on economic devel-
opment in agriculture, global hunger levels, food policy research capacity, and total fac-
tor productivity.
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Agricultural Science and Technology Indicators

Policymakers increasingly recognize greater investment
in agricultural research as an essential element in rais-
ing agricultural productivity. Data on the size and scope
of research capacity and investments, as well as on the
changing institutional structure and functioning of agri-
cultural research agencies, enhance our understanding of
how agricultural research promotes agricultural growth.
Indicators derived from such information allow the per-
formance, inputs, and outcomes of agricultural research
systems to be measured, monitored, and benchmarked.

TABLE 1 ASTI data

IFPRI’s Agricultural Science and Technology Indica-
tors (ASTI) initiative is one of the few sources of statistics
and other information on agricultural research in low-
and middle-income countries. ASTI provides compre-
hensive quantitative and qualitative information on and
analyses of investment, capacity, and institutional trends
in agricultural research (see Table 1). ASTI data and
analyses help research managers and policymakers
improve policy formulation and decisionmaking at the
national, regional, and international levels. All outputs
are available on the ASTI website.

Website: www.asti.cgiar.org
Contact: Nienke Beintema
Email: asti@cgiar.org

Public

agricultural

Public agricultural

research spending

2005 PPP
dollars
(million)

Latest
year
available

Low- and middle-income
countries by region

2005 US
dollars
(million)

Public
agricultural
research
spending as
a share of
AgGDP (%)

Public
agricultural
researchers
(FTEs)

researchers
(FTEs) per
million people
economically
engaged in
agriculture

Share of
women

in public
agricultural
research
staff (%)

Benin 2008 i 21.6 90 i 0.57 115.4 73.7 16.9
Botswana ‘ 2008 ‘ 18.8 ‘ 8.9 ‘ 432 97.4 318.1 29.8
Burkina Faso i 2008 194 i 74 0.36 239.9 371 11.6
Burundi i 2008 96 | 30 1.06 97.8 274 14.8
Congo, Republic of 2008 42 1 21 0.85 93.8 181.0 16.2
Céte d'Ivoire i 2008 27 i 233 0.54 1226 434 16.8
Eritrea i 2008 30 0 12 0.74 121.9 82.9 32.0
Ethiopia 2008 687 | 179 0.26 13183 437 6.8
Gabon P08 16 ¢ 08 i 0.20 61.4 324.9 22.4

Notes: na = not available. Table includes only countries where ASTI has conducted survey rounds since 2002. Data in italics are provisional estimates based on sec-
ondary data or macro-level survey rounds. Regional totals are from ASTI's latest global assessment (www.asti.cgiar.org/globaloverview). Public agricultural research
includes government, higher-education, and nonprofit agencies, but excludes the private for-profit sector. Purchasing power parities (PPPs) measure the relative
purchasing power of currencies across countries by eliminating national differences in pricing levels for a wide range of goods and services. PPPs are relatively stable
over time, whereas exchange rates fluctuate considerably (for example, the fluctuations in the US dollar—euro rates of recent years). Measuring researchers in full-time
equivalents (FTEs) takes into account the proportion of time researchers spend on research activities. For example, four university professors who spend 25 percent

of their time on research would individually represent 0.25 FTEs and collectively be counted as 1 FTE. Regional totals and the overall total for low- and middle-income
countries include estimates for non-ASTI countries. The totals therefore do not match the sum of the entries listed for specific countries. Where country data for 2008

were not available, they were extrapolated by various methods.
2 Female shares are for 2006.
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TABLE 1 Continued

Public
Public agricultural agricultural
research spending  Public researchers Share of
agricultural (FTEs) per women
research Public million people ' in public
spending as  agricultural = economically  agricultural
a share of researchers | engaged in research

2005 PPP 2005 US
dollars dollars

countries by region EVETIEL (S (million) (million) AgGDP (%) (FTEs) agriculture staff (%)
Gambia, The {2008 i 24 1 06 i 050 i 377 65.9 13.7

Latest
Low- and middle-income year

Ghana 2008 99.8 41.0 0.60 537.1 93.1 17.0
Guinea 2008 40 13 0.18 229.2 62.0 3.2
Kenya 2008 172.9 67.6 1.35 1,011.5 79.4 26.8
Madagascar 2008 12.0 39 0.29 2124 313 29.8
Malawi 2008 20.8 6.9 0.71 126.5 273 15.7
Mali 2008 24.6 1.2 0.57 3127 107.4 13.4
Mauritania 2008 6.3 23 0.63 73.7 104.1 49
Mauritius 2008 215 10.7 4.04 158.3 3,102.9 41.4
Mozambique 2008 17.7 8.4 0.37 263.3 31.6 29.0
Namibia 2008 215 145 1.96 70.2 267.9 16.5
Niger 2008 6.2 27 0.17 93.4 235 8.3
Nigeria 2008 403.9 185.3 0.43 2,062.0 168.1 213
Rwanda 2008 18.4 0.6 0.57 104.2 25.4 14.6
Senegal 2008 25.4 121 0.87 141.1 6.8 9.9
Seychelles ‘ 2008 ‘ 0.2 ‘ 0.2 ‘ 0.70 ‘ 1.0 ‘ 39.1 ‘ na
Sierra Leone 2008 5.9 2.2 0.31 66.6 51.5 5.2
South Africa 2008 273.2 166.4 2.02 783.9 625.2 40.1

Sudan 2008 515 22.8 0.26 1,020.5 147.9 36.2
Tanzania 2008 773 271 0.58 673.5 420 213
Togo 2008 8.1 37 0.37 62.7 50.1 9.9
Uganda 2008 87.9 306 1.21 2987 28.6 215
Zambia : 2008 : 8.1 : 4.4 : 0.29 : 208.5 : 68.0 : 22.9

Zimbabwe {2008 na i na na 1477 i 47.6 43.2

Bangladesh i02009 i 1259 i 443 i 0.31 2,081.3 i 64.6 15.8

Cambodia ‘ 2010 ‘ 18.3 ‘ 5.7 ‘ 0.19 ‘ 284.4 ‘ 57.3 ‘ 20.3
China ‘ 2008 ‘ 4,047.6 ‘ 1,703.0 ‘ 0.50 ‘ 43,200.0 ‘ 85.7 ‘ na
India x 2009 x 2,276.3 x 757 x 0.40 x 11,216.5 x 42.0 x na
Indonesia ‘ 2009 ‘ 371.7 ‘ 150.7 ‘ 0.28 ‘ na ‘ na ‘ na
Lao PDR 2003 10.4 2.9 0.24 123.4 56.9 223
Malaysia x 2010 x 401.2 x 183.7 x 1.01 x 1,609.4 x 998.4 x 45.0
Myanmar ‘ 2003 ‘ 4.6 ‘ 4.6 ‘ 0.06 ‘ 618.7 ‘ 32.6 ‘ 54.2
Nepal : 2009 : 22.3 : 7.1 : 0.23 : 388.7 : 33.2 : 9.5

Pakistan i02009 i 1723 i 553 i 0.21 35315 i 147.2 10.3
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TABLE 1

Continued

Public
Public agricultural agricultural
research spending  Public researchers Share of
agricultural (FTEs) per women

st 2005PPP 200505 CEEL TR ol economicaly.  agicultura
Low- and middle-income year dollars dollars — 'share of researchers  engaged in research
countries by region available ~ (million) — (million) AgGDP (%)  (FTEs) agriculture staff (%)
Papua New Guinea E2010 200 ¢ 91 0.43 163.1 77.3 na
Philippines ‘ 2002 : 141.4 ‘ 55.9 : 0.44 3,212.5 ‘ 252.9 54.2
Sri Lanka ‘ 2009 : 37.5 ‘ 13.1 : 0.34 618.8 ‘ 154.3 : 34.8
Vietnam 2010 § 95.0 § 28.2 § 017 § 3,744.2 § 126.4

“
Argentina 2008 § 441.1 §7%8 § 0.93 § 39305 § 2,781.7 : 41.7°
Belize {2006 26 F 13 0.95 167 596.4 31.1
Brazil ‘ 2008 ‘ 1,402.6 ‘ 781.7 : 1.52 4,633.2 ‘ 398.7 33.8°
Chile ‘ 2008 ‘ 103.1 ‘ 61.4 : 1.38 674.6 ‘ 696.2 29.7°
Colombia § 2008 § 142.8 § 666 0.55 956.6 § 268.8 317
Costa Rica ‘ 2006 ‘ 29.9 ‘ 15.9 ‘ 0.93 282.9 ‘ 865.1 274
Dominican Republic ‘ 2006 ‘ 17.4 ‘ 10.3 : 0.26 138.8 ‘ 278.7 24.9
El Salvador ‘ 2006 ‘ 5.7 ‘ 03 ; 0.15 76.9 ‘ 124.3 14.8
Guatemala 2006 83 | 42 0.06 1024 i 53.2 147
Honduras {2006 i 27 i a1 i 0.43 1237 181.3 74
Mexico § 2008 § 585.4 § 3828 1.15 4,066.8 § 502.2 22.3°
Nicaragua 2006 41 i 81 0.94 1334 364.3 26.8
Panama Po2006 00 | 57 i 0.50 1667 653.6 16.1
Paraguay ‘ 2006 ‘ 3.1 ‘ 9.7 ‘ 0.20 128.3 ‘ 163.0 32.1
Uruguay 2006 ‘ 59.8 324 1.99 400.4 ‘ 2,107.6 42.5
“

Armenia 2010 s § 0.07 § 2949 1 1,966.0 443
Azerbaijan i 2010 11 i 39 0.26 600.8 557.3 30.1
Iran, Islamic Republic of ‘ 2008 ; 731.3 ‘ 218.2 ; 0.96 4,890.9 ‘ 753.7 na
Jordan ‘ 2008 ; 6.8 ‘ 3.6 ; 1.59 212.7 ‘ 1,849.1 na
Kyrgyzstan ‘ 2010 : 1.7 ‘ 0.5 : 0.09 160.5 ‘ 3134 26.5
Morocco ‘ 2008 : 96.2 ‘ 52.9 : 0.58 463.0 ‘ 150.4 na
Syrian Arab Republic ‘ 2008 ‘ 74.1 ‘ 130.2 ‘ 0.45 1,888.1 ‘ 1,501.5 na
Tunisia 2002 ‘ 51.2 ‘ 22.9 0.91 440.8 ‘ 574.0 27.6

FOOD POLICY INDICATORS
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Statistics of Public Expenditure

for Economic Development

The Statistics of Public Expenditure for Economic Devel-
opment (SPEED) database is an IFPRI resource that
contains information on agricultural and other sectoral
public expenditures in 112 developing countries and 34
developed countries from 1980 to 2010 (see Table 2).
IFPRI researchers have compiled data from multiple
sources, including the International Monetary Fund, the
World Bank, and national governments, and conducted
extensive data checks and adjustments to ensure consis-
tent spending measurements over time that are free of
exchange-rate fluctuations and currency denomination
changes. Differences from the data in the 2011 Global
Food Policy Report may arise from the revision of public
expenditure data and other variables such as population

and the gross domestic product deflator. The SPEED
database is updated periodically.

Policymakers, researchers, and other stakeholders
can use this robust database for many purposes. The data
allow users to examine historical trends and the alloca-
tion of government resources across sectors and make
comparisons with other countries within a region or at a
similar level of development. They also aid in analyzing
the alignment of actual expenditure with broad develop-
ment priorities for economic growth, poverty reduction,
and food security. Such analysis helps users to monitor
progress toward achieving development goals, identify
funding gaps, align development strategy priorities with
national budget execution, and diagnose the efficiency
and cost-effectiveness of public spending.

Website: www.ifpri.org/ourwork/programs/priorities-public-investment/
speed-database
Contact: Bingxin Yu (b.yu@cgiar.org)

TABLE 2 Agricultural public expenditure for economic development, by country

Agricultural Per capita

Ratio of

Per capita

Region/country

expenditure

(billions 2005
constant
US dollars)

1980 | 1995

Agricultural
expenditure
(billions 2005 PPP
dollars)

1980 | 1995| 2010

agricultural
expenditure
(2005 constant
US dollars)

1980 | 1995 | 2010

agricultural
expenditure (2005
PPP

dollars)

1980 | 1995 | 2010

agricultural
expenditure to
agricultural GDP

(%)

1980

1995 | 2010

Share of
agriculture in
total expenditure
(%)

1980 | 1995 | 2010

China 71 8.9 88.9 17.0 211 1 213 72 73 65.3 17.2 17.3 § 155.2 10.9 4.7 24.3 12.2 8.4 10.3
Fiji 0.03 : 0.03 : 0.02 0.04 : 0.03 : 0.02 54.7 36.2 20.9 64.7 42.8 24.8 8.5 5.8 4.0 7.2 4.0 20 :2
Indonesia 1.8 1.8 1.6 4.4 4.4 3.9 12.3 9.4 7.0 303 231 17.2 9.3 4.8 3.5 10.3 5.9 26 :3
Malaysia 0.8 1.0 2.9 1.6 2.1 6.3 54.8 47.2 : 1037 119.8 : 103.0 : 226.6 10.8 8.7 17.7 8.8 5.1 6.7
Mongolia 0.01 0.02 0.0 0.1 4.5 8.8 13.1 25.5 1.9 3.8 2.8 2.4
Myanmar 19.2 124 @ 183 0.4 0.3 0.4 571.8 : 282.4 : 3724 13.2 6.5 8.6 8.0 2.7 1.4 236 : 149 83 :3
Papua New Guinea 0.1 0.1 0.0 0.2 0.1 0.1 243 10.7 37 56.4 24.8 8.7 8.2 3.1 1.2 8.5 4.0 15 3
Philippines 0.4 0.9 1.3 14 22 33 8.8 12.2 13.9 224 31.0 35.1 32 5.7 8.0 6.1 6.9 38
Singapore 0.02 : 0.03 : 0.06 0.0 0.0 0.1 8.4 8.0 13.1 12.9 12.4 20.3 5.4 239 : 1023 0.4 0.2 0.2
Thailand 0.8 2.4 285 1.9 6.1 6.4 16.1 399 37.2 40.6 : 100.7 : 94.0 7.8 18.8 9.7 9.7 1.3 5.8
Tonga 0.005 : 0.001 : 0.004 0.008 : 0.001 : 0.007 53.9 5.3 433 87.0 8.6 69.8 9.5 11 8.6 10.0 0.8 35
Vanuatu 0.001 : 0.003 : 0.003 0.003 : 0.005 : 0.006 12.2 16.4 13.1 22.8 30.7 246 4.4 5.4 3.2 3.0 3.1 50 :3
Vietnam 0.4 1.0 1.5 3.3 6.0 1 20.3 375 6.1 6.7 8.2 3.9

Afghanistan

0.1

03

28 i

9.0 i

24

37 %

Note: PPP (purchasing power parity) dollars measure the relative purchasing power of currencies across countries by eliminating national differences in pricing levels
for a wide range of goods and services. Because of the dramatic differences in countries’ agriculture spending, entries have different numbers of decimal places.
* 1 = last year of data available is 2009; 2 = last year of data available is 2008; 3 = last year of data available is 2007; 4 = last year of data available is 2006.
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TABLE 2 Continued

Region/country

Bangladesh
Bhutan
India
Maldives
Nepal
Pakistan

Sri Lanka

Albania
Azerbaijan
Belarus
Bulgaria
Georgia
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Moldova
Romania
Russian Federation
Serbia

Ukraine

Algeria

Bahrain

Egypt

Iran, Islamic Republic of
Jordan

Kuwait

Lebanon

Morocco

Occupied Palestinian
Territory

Oman
Syrian Arab Republic
Tunisia
Turkey
United Arab Emirates

Yemen

Agricultural
expenditure
(billions 2005
constant

US dollars)

1980 | 1995 | 2010

0.00 : 0.02 : 0.01
0.1 0.1 0.2
0.1 0.1 0.8
0.2 0.2 0.40

0.1
0.1 0.2
0.1 1.0
0.02 : 0.4
0.01
0.7
0.02 : 0.02
0.1 0.3
0.3 0.3
0.01 : 0.04

0.2 0.8
0.2
0.6
0.5 17

0.01 : 0.01 0.01
0.7 0.9 0.9
1.0 11 0.8
0.02 : 0.m 0.04
0.01 012 : 015

0.06 : 0.05 : 0.05
0.02 : 0.04 : 0.07

Agricultural
expenditure
(billions 2005 PPP
dollars)

1980 | 1995| 2010

0.5 0.7 2.4
0.03 : 0.09 : 0.2
5.3 10.2 @ 39.2

0.1
0.2 0.7
0.4 2.9
0.0 0.4
0.03
1.5
0.1 0.1
0.2 0.5
0.5 0.5
0.03 : 0.12

0.5 1.7
0.6
1.8
1.2 4.0

0.0 0.0 0.02
24 3.2 31

0.0 0.2 0.1

0.0 0.2 0.2
0.04 : 0.04
1.0 1.0 0.7

0.7 1.4 1.2
1.2 1.0 1.1
1.0 0.9 : 10.96

0.0 0.1 0.2

Per capita
ELITE]
expenditure
(2005 constant
US dollars)

1980 | 1995 | 2010

25.5 90.9 26.1

12.7 13.4 19.9

18.9
10.9 27.0
126 : 107.6
1.9 18.5
2.6
41.8
23 3.0
52.3 : 1307
713 85.9
27 1.4

1224 : 86.3 73.5

1.5 5.3
23.0
133
18.6 : 49.2

24.9 20.4 16.4
14.9 14.1 10.9
24.8 17.2 10.5

7.6 70.8 50.5
6.5 4.8
27.7 19.9 12.8

w

Per capita
agricultural
expenditure (2005
PPP

dollars)

1980 | 1995 | 2010

5.6 5.3 14.9
77.8 173.2 : 1720
17 10.7 32.2
40.2 143.0 : 41.0
13.3 12.8 18.2

36.3 38.2 56.9

433
31.0 76.9
34.8 @ 2974
5.1 48.8
6.3
96.4
12.0 10.8
97.9 : 2446
144.4 : 160.5
17 325

2509 : 176.8 : 150.6

3.2 1.8
57.9
40.5
428 1 1134

69.5 97.0 38.4
79.7 93.4 52.5
1833 : 111.5 : 109.5
21.8 15.2 : 1483
84.7 32.7 17.5

Ratio of
agricultural
expenditure to
agricultural GDP
(%)

1980 | 1995 | 2010

29 2.6 6.2
193 1 226 @ 211
2.4 2.9 6.4
10.8 : 385 : 176
3.8 3.8 5.1

13 0.4 2.8
8.7 6.7 10.0

22
6.2 1.0
4.7 26.8
0.5 7.8
1.3
15.8
22 18
175 : 456
179 @ 29.2
1.5 121

231 1.4 : 159

0.6 1.8
6.0
8.2
72 13.0

17.5 16.9 : 233

279 : 208 : 13.8

28.1 17.2 15.8
1.4 1.1 14.5
14.0 2.8 2.7
1.8 39

FOOD POLICY INDICATORS

Share of
agriculture in
total expenditure
(%)

1980 | 1995 | 2010

13.0 4.9 89 :1
31.9 ¢ 197 ¢ 1.2 1

3.9
8.0 3.1
4.2 11.0
0.3 1.6
0.4
4.2
Bi5) 24 :3
5.4 5.2
8.7 2.7
1.4 3.2

0.2 0.3
3.0
2.4
2.4 36 :1

0.6 0.6 03 :2

3.4 4.2 1.4 :1
1.0 4.5 0.8
0.1 0.5 03 :1
0.4 02 :1

1.4 17 11 3
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TABLE 2 Continued

Agricultural Per capita Per capita Ratio of

expenditure Agricultural agricultural agricultural agricultural Share of

(billions 2005 expenditure expenditure expenditure (2005 expenditure to agriculture in
constant (billions 2005 PPP (2005 constant PPP agricultural GDP total expenditure
US dollars) dollars) US dollars) dollars) (%) (%)

Region/country 1980 | 1995( 2010 * | 1980 | 1995| 2010 * | 1980 | 1995 | 2010 * | 1980 | 1995 | 2010 * | 1980| 1995 | 2010 * | 1980 | 1995 2010 *

Argentina 0.2 0.1 0.9 1:04 0.3 21 1160 4.1 223 i1 :13.8 9.5 51.1 1:22 1.7 5.2 1:06 0.6 1.7 1
Bahamas 0.01 :0.02 :0.01 0.01 :0.02 :0.02 54.5 65.2 41.9 70.4 84.3 54.2 121 9.6 1.9 1.3 1.7 1.0
Barbados 0.02 :0.03 0.04 :0.04 90.7 106.4 146.6 :172.0 9.9 171 32 2.8

Belize 0.01 :0.01 0.02 :0.01 64.4 331 105.5 :54.2 1.3 164 4.6

Bolivia (Plurinational ~ {0.03 :0.00 :0.03 {3 {011 {001 (011 i3 :i56 i04 32 i3:204 16 i11.5 i3:i28 103 22 i3i33 {03 14 i3
State of) : : : I : : HE : : HE : : HE : : HE : : :
Brazil 12 5.5 13.0 :9.38 447 279 80.2 50.0 180 :83 5.7 22

Chile 0.2 0.2 0.4 0.3 0.3 0.7 16.7 12.3 24.4 281 20.6 40.9 12 24 2.0 1.8 1.2 13
Colombia 0.2 0.3 0.5 0.4 0.6 1.2 6.6 15 11.6 14.2 16.1 249 1.3 15 43 37 1.8 0.5

Costa Rica 0.1 0.0 0.2 0.1 0.1 03 27.6 1.3 345 53.8 220 67.4 4.7 22 9.3 4.7 23 33
Dominican Republic 0.3 0.2 0.1 3:05 03 0.2 3 1503 23.0 13.4 :3 :889 40.6 237 i3 1120 :93 5.0 3 :167 :9.0 1.9 3
Ecuador 0.2 0.2 0.5 0.5 24.5 15.1 58.0 35.8 8.2 6.5 73 1.6

El Salvador 010 :0.03 :0.06 020 :0.06 :0.12 21.5 5.3 9.4 43.4 10.7 18.9 4.0 1.6 25 5.8 1.7 1.8
Grenada 0.01 0.02 118.0 174.4 337 9.7

Guatemala 0.14 :0.05 :0.10 026 :0.09 :0.18 19.5 47 6.8 37.0 8.9 12.9 3.8 1.0 25 79 2.7 2.0
Jamaica 0.1 0.1 1 0.1 0.2 1 317 36.2 i1 53.0 60.4 i1 8.4 13.8 i1 23 23 1
Mexico 8.4 32 4.7 129 :49 72 122.7 :34.6 42.6 187.6 :53.0 65.2 204 :94 12.4 146 41 23
Panama 0.11 0.04 :0.08 i1 :021 :0.08 :015 i1 :552 15.1 228 i1 :106.0 :29.0 439 i1 i181 5.1 6.2 1i53 1.6 14 1
Paraguay 0.01 0.04 45 13.8 1.2 35

Peru 0.2 0.5 75 16.7 29 1.6

Saint Vincent and the 0.002 :0.004 :0.003 :3 :0.004 :0.006 :0.005 :3 :20.9 334 283 i3 :36.5 58.4 495 i3 77 71 7.7 3 :38 35 2.1 3
Grenadines

Trinidad and Tobago 0.2 0.1 0.n 2:03 0.2 017 :2 :143.0 :852 791 2 :236.1 :1406 :130.6 :2 :69.6 :523 :153.6 :2 :5.1 4.5 1.7 2

Uruguay 0.0 0.0 0.1 3:01 0.1 0.1 3 :124 13.9 18.7 3:229 25.7 344 :3 :20 35 31 3:23 24 1.5 3
Venezuela (Bolivarian i 0. i3 109 i3 1183 i3 i331 i3 i i3 HN i3
LTI N e e e
Angola 0.1 0.41 2 0.1 080 :2 5.4 22,6 2 10.5 442 :2 6.7 121 2 1.7 2.3 2
Benin 0.05 2 0.12 2 5.6 2 13.5 2 3.1 2 4.6 2
Botswana 0.0 0.1 0.2 1:01 0.3 0.3 1 :50.7 76.8 81.5 1 :1071 162.1 1721 1 :21.0 49.1 45.7 1:97 6.0 3.0 1
Burkina Faso 0.1 0.3 0.2 0.3 0.7 0.5 18.5 26.9 12.2 48.9 70.8 321 254 :26.3 85 313 45.2 10.8
Burundi 0.01 0.04 2.0 6.2 33 4.6

Cameroon 0.03 0.05 0.11 4 :006 :0.11 024 :4 :33 3.8 6.1 4 :7.0 7.9 12.9 4 :11 2.0 33 2.2 4.2

Cape Verde 0.002 : 0.017 0.00 :0.02 43 329 5.5 421 2.2 13.6 2.8 1
Central African Republic : 0.03 :0.02 :0.01 0.06 :0.04 :0.01 12.6 5.8 1.5 253 1.5 3.1 6.6 33 0.8 23
Congo 0.00 0.01 1.8 35 1.1 0.3

Cote d'Ivoire 0.13 0.12 0.08 1:024 :022 0.14 1 :155 7.9 3.7 1 :285 14.6 6.8 1 :42 3.4 1.8 1:26 35 2.1 1
Democratic Republic of 1041 (004 (3% 1024 (000 (3% 124 07 i3 i53 116 i3 127 113 i3 102 118 i3
the Congo : : : F : : I : : I : : I : : I : : :
Equatorial Guinea 0.01 0.05 1 0.01 0.09 1 14.9 68.6 1 274 1259 :1 23 12.4 1 0.8 1
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TABLE 2 Continued

Agricultural Per capita Per capita Ratio of

expenditure Agricultural agricultural agricultural agricultural Share of

(billions 2005 expenditure expenditure expenditure (2005 expenditure to agriculture in

constant (billions 2005 PPP (2005 constant PPP agricultural GDP total expenditure

US dollars) dollars) US dollars) dollars) (%) (%)
Region/country 1980 | 1995 | 2010 1980 | 1995| 2010 1980 | 1995 | 2010 * | 1980 | 1995 1980 | 1995 | 2010 1980 | 1995 | 2010
Ethiopia 006 :012 :056 i1 :022 :046 (216 i1 i17 2.1 69 i1:i63 8.0 266 i1 :17 i29 160 i1:i70 i97 1175 i1
Gambia 0.01 0.06 24.2 91.5 24.0 174
Ghana 006 :002 :001 i3 :014 :004 (003 :3 :54 1.0 06 i3 :131 25 14 i3:i22 106 04 i3 3i122 107 05 i3
Guinea-Bissau 0.00 0.00 0.1 0.2 0.0
Kenya 018 :0.27 :0.29 047 :070 :0.75 12 100 72 288 1256 183 64 163 164 83 170 46
Lesotho 001 :007 :003 :2:003 :013 :006 :2 115 $399 150 :2 i21.0 $728 274 2 i102 :372 255 i2 i80 124 i32 2
Liberia 0.029 :0.004 :0.005 :2 :0.059 :0.008 :0.011 {2 {153 19 14 12 i311 i39 28 12149 i34 13 i2i50 28 i34 2
Madagascar 0.04 :009 :2 012 :026 :2 3.0 45 12 9.3 13.8 i2 40 i57 i2 6.1 2
Malawi 005 :005 :025 i1 :015 016 076 i1 81 5.2 165 i1 i243 157 1496 i1 i80 i85 i225 i1 :i102 :i88 232 i1
Mali 0.000 :0.001 :0.002 :2 :0.001 :0.003 :0.004 :2 :0.0 0.1 0.1 2 :01 0.3 0.3 2 :00 0.1 0.1 2 :83 16.3 12.7 2
Mauritius 0.03 :0.05 :0.08 0.07 3010 :0.15 346 440 (588 69.6 885 :118.1 142 117 1230 69 55 38
Mozambique 0.11 0.23 4.6 9.8 36 3.6
Namibia 010 i001 i3 015 :016 i3 63.4 506 :3 946 754 i3 177 i13.8 i3 6.0 147 i3
Niger 005 :005 :012 i1 :013 043 029 i1 :91 5.8 8.1 1i21.3 $135 189 i1 i53 i55 i84 i1 i13.2 1139 121 i1
Nigeria 051 :022 :0.89 1121049 (195 6.9 2.0 5.6 150 4.4 123 32 110 i15 29 136 44
Rwanda 0.07 0.22 71 21.2 5.8 6.6
Senegal 0.04 :0.05 :0.39 0.09 :011 082 7.2 6.1 303 152 128 635 5.1 44 227 43 152 i139
Seychelles 0.01 :0.01 0.01 :0.01 96.3 686 156.8 :111.6 261 i27.0 20 14
Sierra Leone 0.00 :001 i3 0.01 :001 i3 0.5 1.0 i3 1.4 26 i3 06 07 i3 1.6
South Africa 0.25 :0.42 042 :0.69 6.1 8.3 101 :136 37 i58 05 05
Sudan 0.16 0.35 7.6 174 5.0 9.4
Swaziland 0.03 :0.02 :0.06 :3 :0.05 :0.05 :0.12 3 :429 25.4 53.0 :3 :829 49.0 1023 :3 :16.0 :11.4 309 :3 :13.0 5.7 3.1 3
Togo 0.04 :0.02 :003 :2 :009 :0.04 :007 :2 :146 :46 5.1 2 8320 :100 112 i2 107 i35 (31 2:70 i56 80 i2
Uganda 0.01 :0.01 :0.0 0.03 :0.03 :0.29 0.7 0.4 3.0 2.1 1.3 8.6 0.6 04 31 67 19 39
United Republic of 10401 3042 (042 (13032 :034 3149 i1 i59 140  i95 i13i169 (113 (272 1368 31 (79 i1:109 i85 67 i1
Tanzania : : : H : : H : : H : : H : : H : : :
Zambia 041 :003 :017 i1 :i075 :006 :032 i1 :704 :37 135 i1 1301 :6.8 250 i1 i563 i37 i89 i1:i228 i28 :i93 i1
Zimbabwe 021 i026 :033 i3 :014 (017 022 i3 :i292 i219 266 3 :197 148 180 i3 i135 103 125 i3 :i70 42 173 i3
Austria 22 133 117 20 i30 i15 276.6 :403.2 :197.0 2509 :365.7 :178.8 224 1504 331 25 124 110
Belgium 21 1.8 208.8 38.6 1.7
Croatia 02 06 03 :09 36.8 (1394 56.0 :212.0 7.7 18.2 32 136
Cyprus 02 i02 :02 03 i02 :02 399.5 :250.7 :205.5 4356 12733 2241 484 13010 (411 i1 150 (46 21
Czech Republic 24 i1 22 110 270.0 859 451.8 (1438 57.9 1276 54 114
Denmark 08 02 03 07 02 02 168.4 :461 :46.0 175 $322 i321 116 $33 106 1.0 02 :02
Estonia 0.0 :01 0.1 0.1 30.0 665 481  :106.5 106 :24.4 15 16
Finland 75 169 122 62 i57 18 1,577.3 1 1,346.7: 416.9 1,297.9 § 1,108.1 : 343.0 753 i112.8 :408 164 i82 20
France 16.2 144 299.9 03 25.7 238
Germany 9.1 15.6 7.0 85 1145 65 1165 :191.4 :855 1081 :177.6 :79.3 218 i50.1 294 12 112 05
Greece 49 127 i43 55 i30 48 7.5 37 8.8 8.4 41 9.9 04 :03 12 02 04 0.1
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TABLE 2 Continued

Agricultural
expenditure

(billions 2005
constant

US dollars)

Region/country

Hungary 199
Iceland 0.2
Ireland 3.6
Italy 10.5
Luxembourg 0.3
Malta 0.0
Netherlands 4.3
Norway 5.2
Poland

Portugal

Slovakia

Slovenia

Spain 6.0
Sweden 0.4
Switzerland 74
United Kingdom 15.6
Australia 1.4
Canada 22
Israel 0.7
Japan 15.1
New Zealand 1.2
Republic of Korea 1.5

United States of America : 18.4

124

0.2

6.7
0.1
0.0

34
1.8
1.4

0.2
4.8
0.2
10.0

3.4
0.6
10.6
0.3
8.6

1119

1980 | 1995 | 2010

104

0.1

6.1
0.2
0.1

2.0
35
0.8

0.2
6.1

0.8
1.1

134

Agricultural
expenditure
(billions 2005 PPP

1184

dollars)
1980 | 1995
190 122
02 02
29 :09
98 162
02 :0.1
00 00
39 13
47 130
1.6
1.6
0.3
6.4 i51
03 0.1
6.7 :9.1
150 112
13 116
22 i34
08 07
12.8 :9.0
11 03
20 i1
119

2010

104

0.1
0.9
5.7
0.2
0.1

1.8
31
0.9
1.8
0.3
6.4
0.7
10.1

:3.0

2.4
0.3
13.6
0.61
14.2

119.2

Per capita

ELITE]
expenditure

(2005 constant

1801

US dollars)
1980 | 1995
1613.9 (1529
1,081.6 : 711.3
1,029.2 ; 315.9
146.8 :129.1
663.4 :347.4
80.8 572
2893 :92.6
796.0
44.4
135.8
1023
157.9 :120.2
357.8 1745
364.2 :441.2
11169 1267
942 1950
88.8 :114.9
183.8 1133
1289 :84.1
3742 745
M1 11920
1439

2010

1482

583.6
2401
101.5
360.3
123.7
99.6

4143
90.2

72.4

234.0
115.2
134.2
85.0

359.6

1677

74.9
70.2
31.5
126.0
156.8
226.1

1606

1748

371.0
191.1
94.2
304.1
175.8
89.4
300.0
156.2
85.1
3324
151.5
1411
67.7
933.0

1586

70.7
70.1

107.2
145.1
293.5

Per capita
ELITE]
expenditure (2005
PPP
dollars)

*1 1980 | 1995
19528 $237.3
687.5 :452.1
819.2 2515
136.2 :119.7
559.9 :293.2
148 1812
259.6 :83.0
911.5 :576.5

76.8
159.6

1
134.6
166.0 :126.3
2851 $139.0
839.0 :1016.3

11010 234
889 :89.6

1887 1147

312220 i136.8

11097 716

2 13463 169.0
53.4 1249
1801 :43.9

1606

Ratio of

agricultural

expenditure to
agricultural GDP

(%)

1980

1469

24.7
56.3
12.0
103.2
30.7
30.7
85.4

14.9
29.9
226

:26.7

5.6
8.9
8.0
17.2
19.7
5.9

1109

182

1995 | 2010
1307 1135
158 :19.0
16.7 :56.4
144 1191

589 :142.9
16.9 1397
84 141
503 i51.9
107 $25.1
16.4 1172
66.2
18.9 261
13.4 :19.4
187 113
479 1565
151 1252
103 84
142 1133

6.1 33

13.7 1250
45 1100
247 415
1126

Share of
agriculture in

total expenditure

(%)

* 11980 | 1995 | 2010

110.2
16.8
8.0

37
33

8.0

76
2.6
4.9
i1.4

2.2

3:20
1:35
2 :54

5.6

1.8
1.4
0.9
9.2

:0.2

106

*
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Global Hunger Index

Each year, IFPRI calculates the Global Hunger Index
(GHI), which is designed to comprehensively measure and

track hunger globally and by country and region. To reflect
the multidimensional nature of hunger, the GHI generates
one index number from three equally weighted indica-
tors: (1) the percentage of people who are undernourished;
(2) the percentage of children younger than age five who
are underweight; and (3) the mortality rate of children
younger than age five. According to the 2012 GHI, global
hunger has declined somewhat since 1990, but remains

at alevel characterized as “serious” (see specific country

scores for 2012 in Table 3). From 1990 to 2012, the great-
est improvements in absolute scores took place in Angola,
Bangladesh, Ethiopia, Malawi, Nicaragua, Niger, and Viet-
nam. Hunger worsened, to varying degrees, in Botswana,
Burundi, Comoros, Céte d’Ivoire, North Korea, and Swa-
ziland, however. By highlighting successes and failures in
hunger reduction and providing insights into the drivers
of hunger, the GHI points to the geographic areas where
policy action is most needed and suggests policy lessons.

Website: www.ifpri.org/publication/2012-global-hunger-index
Contacts: Klaus von Grebmer or Tolulope Olofinbiyi
Emails: k.vongrebmer@cgiar.org or t.olofinbiyi@cgiar.org

TABLE 3 Global Hunger Index scores (various years), ranked by 2012 country scores

Rank | Country 1990 1996 2001 2012

1 Azerbaijan = 14.6 78 5.0
2 China 11.8 8.9 6.7 : 5.1
3 ‘ Malaysia ‘ 9.0 ‘ 6.7 ‘ 6.6 ‘ 5.2
4 ‘ Paraguay ‘ 79 ‘ 5.8 ‘ 5.4 ‘ 5.3
4 x Trinidad & x 71 x 15 x 6.2 x 5.3
: Tobago : :
6 Gabon 8.4 6.9 7.2 5.4
6 Mauritius 8.0 7.4 6.0 5.4
8 El Salvador 10.1 8.7 5.4 5.7
9 ‘ Kyrgyz Republic ‘ - ‘ 9.0 ‘ 9.0 ‘ 5.8
9 South Africa 6.9 6.5 14 5.8
" ‘ Turkmenistan ‘ = ‘ 10.0 ‘ 8.9 ‘ 6.9
n ‘ Uzbekistan ‘ - ‘ 9.0 ‘ 10.8 ‘ 6.9
13 ‘ Panama ‘ 10.1 ‘ 9.7 ‘ 8.9 ‘ 7.0
14 ‘ Guyana ‘ 14.6 ‘ 8.9 ‘ 7.8 ‘ 12
15 Peru 14.5 10.7 9.0 14
16 Ecuador 13.5 10.8 8.9 1.5
17 ‘ Honduras ‘ 13.5 ‘ 13.2 ‘ 10.0 ‘ 17
18 Thailand 15.1 1.8 9.2 8.1
19 Suriname 10.3 9.3 10.1 8.5
20 Ghana 21.4 16.3 12.8 8.9
21 ‘ Nicaragua ‘ 22.4 ‘ 17.8 ‘ 12.3 ‘ 9.1
22 Armenia - 14.3 1.3 9.2
23 ‘ Dominican g 14.2 2 ‘ ‘ 10.0

nei 1091

i Republic

GHI Severity Scale
>30.0

Moderate
Low
No data

Extremely alarming 5.0-9.9
Alarming <5.0
NE =

20.0-29.9
10.0-19.9

Rank | Country 1990 1996 2001 2012
24 Swaziland 93! 126 129 10.9
25 i Mauritania 22.6§ 16.7 16.6§ 1.1
26 %Vietnam 25.6§ 21.4§ 15.5§ 1.2
27 §Congo, Rep. 23.6§ 24.1 15.7§ 1.4
28 Mongolia 16.5 175 14.8§ 1.7
29 ‘ Lesotho ‘ 12.6 ‘ 13.6 ‘ 13.9 ‘ 1.9
30 ‘ Indonesia ‘ 18.5 ‘ 15.4 ‘ 14.2 ‘ 12.0
31 Philippines 19.9§ 17.6§ 14.2 12.2
32 gBoIivia 16.9§ 14.3§ 12.3§ 12.3
33 ‘ Guatemala ‘ 15.2 ‘ 15.8 ‘ 15.1 ‘ 12.7
34 gNamibia 20.3§ 19.1§ 16.3§ 13.2
35 ‘ Botswana ‘ 13.4 ‘ 15.4 ‘ 15.7 ‘ 13.7
35 %Senegal 18.3 19.6§ 19.2 137
37 §sn Lanka 20.8§ 18.4§ 15.2 14.4
38 Benin 21.3§ 20.1 16.8§ 14.6
39 §Gambia,The 16.2§ 20.1§ 16.3§ 15.6
40 gNigeria 24.1§ 20.9§ 18.2§ 15.7
41 ‘ Tajikistan ‘ = ‘ 241 ‘ 24.6 ‘ 15.8
42 ‘ Uganda ! 18.7 ‘ 20.3 ‘ 17.3 ‘ 16.1

Notes: Countries with a 2012 GHI score of less than five are not included in the ranking but are shown in Table 4. Countries that have identical 2012 GHI scores are
given the same ranking (for example, Paraguay and Trinidad & Tobago both rank fourth). The following countries could not be included owing to lack of data:
Afghanistan, Bahrain, Bhutan, Democratic Republic of Congo, Irag, Myanmar, Oman, Papua New Guinea, Qatar, and Somalia. Data for calculating the 1990 GHI are
from 1988-1992; for the 1996 GHI, from 1994-1998; for the 2001 GHI, from 1999-2003; and for the 2012 GHI, from 2005-2010.
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TABLE 3 Continued

Rank | Country 1990 1996 2001 2012
43 i Mali 278 263 230 16.2
44 x Guinea 22.4 x 20.0 x 21.6 x 16.6
45 Malawi 29.9 27.5 22.5 16.7
46 ‘ Burkina Faso 235 ‘ 22.4 ‘ 21.8 ‘ 17.2
47 x Zimbabwe 18.6 x 22.3 x 21.3 x 173
48 ‘ Cameroon 21.6 ‘ 22.2 ‘ 19.0 ‘ 17.4
49 ‘ Céte d'lvoire 16.5 ‘ 17.8 ‘ 16.6 ‘ 18.2
50 x Guinea-Bissau 20.7 x 20.8 x 214 x 18.4
51 Liberia 22.7 25.2 25.0 18.9
52 North Korea 15.7 20.1 20.1 19.0
52 x Togo 26.4 x 22.0 x 233 x 19.0
54 ‘ Kenya 20.7 ‘ 20.8 ‘ 20.4 ‘ 19.3
54 ‘ Tanzania 23.2 ‘ 28.0 ‘ 25.9 ‘ 19.3
56 x Cambodia 31.8 x 31.5 x 26.0 x 19.6
57 Lao PDR 28.6 25.2 23.6 19.7
57 Pakistan 255 21.8 21.7 19.7
57 x Rwanda 28.2 x 32.7 x 25.6 x 19.7
60 Nepal 26.9 24.4 23.0 20.3
61 Sudan 287 24.5 25.9 21.5
62 x Djibouti 30.8 x 25.7 x 25.3 x 21.7
63 Niger 36.4 35.9 30.5 223
64 ‘ Madagascar 241 ‘ 23.8 ‘ 24.9 ‘ 22.5
65 x India 30.3 x 22.6 x 24.2 x 22.9
66 ‘ Mozambique 35.5 ‘ 30.7 ‘ 28.8 ‘ 233
66 Zambia 24.8 25.0 27.2 233
68 z Bangladesh 37.9 z 36.1 z 27.8 z 24.0
69 ‘ Angola 41.9 ‘ 39.9 ‘ 33.0 ‘ 241
70 Yemen, Rep. 29.0 27.6 27.9 24.3
7 z Sierra Leone 32.7 z 30.1 z 30.1 z 24.7
72 ‘ Comoros 22.2 ‘ 26.9 ‘ 29.7 ‘ 25.8
73 Central Afri- 27.4 28.4 27.4 27.3

{ can Rep. f f
73 ‘ Timor-Leste - i 26.1 ‘ 27.3
75 Chad 39.3 35.6 30.4 28.3
76 Ethiopia 42.2 38.6 345 28.7
77 Haiti 33.9 32.2 25.8 30.8
78 Eritrea - 37.8 37.8 34.4
79 Burundi 31.6 35.9 38.0 37.1
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TABLE 4 Countries with 2012 Global Hunger Index
scores of less than 5

Country

Albania
Algeria
Argentina
Belarus

Bosnia &

Herzegovina i

Brazil
Bulgaria
Chile
Colombia
Costa Rica
Croatia
Cuba

Egypt,
Arab Rep.

Estonia
Fiji
Georgia

Iran,
Islamic Rep.

Jamaica
Jordan
Kazakhstan
Kuwait
Latvia
Lebanon
Libya
Lithuania

Macedonia,
FYR

Mexico

Moldova

Montenegro

Morocco
Romania

Russian
Federation

Saudi Arabia

Note: Countries with 2012 GHI scores of less than five are not ranked because
differences among their 2012 scores are minimal.

1990

8.5
6.7
<5

7.4
<5
<5
9.2
<5

<5
8.0

6.3

8.8

6.7

<5

9.1

<5

<5

76
<5

6.3

1996

5.2
73
<5
<5
<5

6.4
<5
<5
6.8
<5
<5
6.5
6.7

<5
<5
8.7
7.3

5.0
<5
<5
<5
<5
<5
<5
<5
<5

5.4
5.7

6.8
<5
<5

6.2

2001

8.2
6.0
<5
<5

<5

5.4
<5
<5
5.8
<5
<5
<5
5.3

<5
<5
6.0
5.1

<5
<5
5.4
<5
<5
<5
<5
<5

<5

<5
5.2

6.2
<5

<5

<5

2012

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
<5
<5

<5

<5
<5
<5

<5

<5
<5
<5
<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5

<5



TABLE 4 Continued TABLE 4 Continued

Country 1990 1996 2001 2012 Country 1990 1996 2001 2012
Serbia - - - <5 Turkey 5.7 5.3 <5 <5
Slovak z - z <5 z <5 z <5 Ukraine z - z <5 z <5 z <5
REER i , , , Uruguay ‘ <5 ‘ <5 ‘ <5 ‘ <5
;‘ggi';“/'\crab 67 > >4 < \éeBnezuela, ‘ 6.7 ‘ 71 ‘ 6.4 ‘ <5
Tunisia <5 <5 <5 <5 : : :

New Food Security Indexes
ALEXANDER J. STEIN

In the wake of the recent food price
crises, attention has turned to food
security and how it is measured. To bet-
ter understand levels of and trends in
hunger, at least at an aggregate level,
players in industry, the nonprofit sector,
and government launched a number of
indexes in 2012, including the Global Food
Security Index, the Rice Bowl Index, the
Agricultural Transformation Index, and the
Nutrition Barometer." These efforts add to
recent work such as the Hunger Reduction
Commitment Index and the Food Security
Risk Index.?

Other measures of national food
security have been around for some
time. Examples include reporting by the
Food and Agriculture Organization of
the United Nations (FAO) of the num-
ber of undernourished people, the US
Department of Agriculture’s analysis
of food availability within countries,
and the quantification of the burden of
undernutrition and related risk factors by
the World Health Organization (WHO).?
IFPRI's own Food Security Vulnerability
Indices take into account trade flows
to detect countries’ exposure to world

agricultural markets, and its Global
Hunger Index combines key outcomes of
food and nutrition security to show the
status of the hunger problem.*

Such indexes are useful, but they
have their limitations.> New indexes
often simply reorganize existing data.
Although their designs and methods may
be sound, little is gained if the quality,
accuracy, and timeliness of the underly-
ing data are poor. Generating new data
or updating data more often could help
improve the measurement of food secu-
rity. Examples of such efforts are the
Women's Empowerment in Agriculture
Index, IFPRI's Agricultural Science and
Technology Indicators (ASTI), and the
Living Standards Measurement Study
of the World Bank.® Crucially, the FAO
reviewed its methodology for estimating
undernourishment and included an addi-
tional set of indicators in its assessment of
the world’s undernourished people.’

Other problems relate to how indexes
are constructed. Distortions can arise if
an index integrates several indicators that
are driven by the same underlying factors,
such as income or governance. Similarly,

an index that relies on indirect indicators
for food security—such as prices—can
be ambivalent. For instance, low agricul-
tural prices may strengthen consumers'
food security but harm that of producers.
In contrast, the Global Hunger Index and
WHOQ'’s measure of the burden of disease
include “output” indicators—that is,
they measure the actual consequences of
food insecurity such as undernourishment
and poor health. Whereas input indica-
tors may be useful early warning tools if
they capture changes in a timely manner,
output indicators can help document the
status of food insecurity and measure
progress in the fight against hunger,
thereby serving as tools for advocacy and
accountability.

The proliferation of food security
indexes demonstrates the widespread
interest in understanding the size of the
hunger problem. To improve the measure-
ment of food security, however, efforts
and resources should be concentrated
not on producing “index inflation,” but
on supporting fewer indexes that rely on
sound conceptual frameworks and that
integrate new and timely data.

Alexander J. Stein is a research coordinator in the Director General's Office of the International Food Policy Research Institute in

Washington, DC.
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Capacity Indicators

The motivation to measure food policy research capacity
stems from a pressing need to understand what a coun-
try’s primary constraints are in undertaking food policy
research and using it effectively in the policy process.
With such understanding, capacity-development inter-
ventions can become easier to design and capacity-
building programs can be more effective. Food pol-

icy research is defined here as any socioeconomic or
policy-related research in the food, agriculture, and
natural-resource sectors. IFPRI’s quantitative assessment
of selected developing countries’ capacity to conduct food
policy research and analysis was presented for the first
time in the 2011 Global Food Policy Report." This was a pre-
liminary attempt to identify and document capacity indi-
cators. The methodology has been refined and the data
has been updated since then. In particular, the database
has been expanded to include 30 countries and a broader
range of organizations within the countries; we are con-
tinuing to refine our selection of indicators and to expand
our data collection in other countries.

Two country-level food policy research capacity indi-
cators are presented here. The first indicator is the num-
ber of full-time equivalent analysts or researchers with
PhDs or their equivalent per one million rural citizens.
This number is indicative of a country’s investment in
policy research activities. Although financial and physi-
cal resources are not explicitly included in this measure,
it is assumed that the number of researchers acts as a
proxy for these other food policy research inputs. This
indicator includes staff at government ministries, higher-
education institutes, and research organizations that
undertake food policy research as defined above. Staff
members with a master’s degree are valued at half of a
PhD, and those with a bachelor’s degree are valued ata
quarter of a PhD. The number of staff is also scaled by the
proportion of time spent on food policy research, which
is dependent on the type of institution.
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The second indicator is the number of food policy—
relevant journal articles published internationally within
the last five years per full-time PhD-equivalent researcher.
This input-output ratio measure is indicative of the efi-
ciency of the policy research environment. The number of
publications was determined from searches in the EconLit
and Web of Science databases for journal articles related
to food policy and authored by experts who were counted
in the assessment of the first indicator. Earlier attempts
to quantify and collect comparable data on other policy
research outputs, such as policy briefs, interactions with
government ministries, or conference contributions pre-
sented numerous challenges. For this reason, and because
international publications guarantee a minimum and com-
parable level of quality, this indicator was chosen.

It is hoped that these indicators will sensitize domestic
policymakers to the importance of various components of
food policy research, allow donors to set priorities for inter-
ventions across countries, and identify the specific areas
of capacity in which to invest in order to maximize social
returns. Additionally, the indicators will facilitate cross-
country comparisons of food policy research capacity, in
the same way that the UN’s Human Development Index or
IFPRI’s Global Hunger Index has done with indicators of
social development. Once fully developed, these food policy
research capacity indicators could be used to undertake an
analysis of the role and impact of food policy research on
food and agricultural systems.

Organizational capacity and the enabling environ-
ment in which individuals and organizations interact are
increasingly recognized as essential to ensuring inputs are
effectively and efliciently transformed into implementable
policies. Future work will combine the current indicators
with measures of organizational and system-level capacity
to provide a more comprehensive picture of the effective-
ness of a country’s food policy research capacity.

Contacts: Suresh Babu or Paul Dorosh

Emails: s.babu@cgiar.org or p.dorosh@cgiar.org



TABLE 5 Food policy research capacity indicators, 2011

Full-time Publications
Full-time equivalent per full-time
equivalent analysts/ equivalent

Analysts/ analysts/ International researchers with | analysts/

researchers researchers with | publications PhD equivalent researchers with

(head count), PhD equivalent, | produced, per million rural | PhD equivalent,
Country 2011 2011 2007-2011 population, 2011 | 2007-2011
Afghanistan 43 2.975 0 0.110 0.000
Bangladesh 66 22.900 39 0.212 1.703
Benin 38 4.300 18 0.858 4.186
Burundi* 39 5.125 0 0.671 0.000
Colombia 85 6.450 24 0.556 3.721
Ethiopia 74 22.350 28 0318 1.253
Ghana 95 20.275 46 1.687 2.269
Guatemala ‘ 45 ‘ 11.900 ‘ 5 ‘ 1.606 ‘ 0.420
Honduras* 33 6.125 4 1.651 0.653
Kenya 155 31.600 55 0.999 1.741
Laos 9 1.750 1 0.423 0.571
Liberia 34 3.075 0 ' 1.437 0.000
Madagascar* 187 11.525 7 : 0.802 0.607
Malawi 50 10.525 6 ' 0.812 0.570
Mali 60 10.050 0 : 0.975 0.000
Mozambique ‘ 37 ‘ 4.700 ‘ 16 ‘ 0.286 ‘ 3.404
Nepal* 27 3.650 4 ; 0.144 1.096
Niger* 29 8.825 3 ' 0.669 0.340
Nigeria 349 77.400 22 0.946 0.284
Peru* 54 7.150 16 1.069 2.238
Rwanda 37 3.200 1 0.362 0313
Senegal ‘ Al ‘ 9.300 ‘ 5 ‘ 1.268 ‘ 0.538
South Africa 198 50.325 217 2.617 4312
Swaziland 32 2.850 3 3.391 1.053
Tanzania 91 20.750 12 0.613 0.578
Togo 81 6.825 1 1.789 1.612
Uganda 34 10.925 14 0.375 1.281
Vietnam 175 32.525 5 0.537 0.154
Zambia* 29 5.300 8 0.647 1.509
Zimbabwe* 42 8.875 16 1134 1.803

* The number of analysts or researchers or the number of institutions surveyed changed between 2010 and 2011.
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Total and Partial Factor Productivity

Total factor productivity (TFP) is the ratio of total output

(crop and livestock products) to total production inputs
(land, labor, capital, and materials). An increase in TFP
implies that more output is being produced from a con-
stant amount of resources used in the production process.
In the long run, TFP is the main driver of growth in agri-
culture and can be affected by policies and investment.
Partial factor productivity (PFP) measures, such as labor
and land productivity, are often used to measure agricul-
tural-production performance because they are easy to
estimate. These measures of productivity normally show
higher rates of growth than TFP because growth in land
and labor productivity could result from more intensive
use of inputs, including fertilizer and machinery, rather
than TFP increase. If productivity increases without the
addition of more inputs, then the only source of growth
is TFP.

Table 6 presents estimates of IFPRI’s TFP and PFP
measures for developing countries for three sub-periods
between 1981 and 2009 (1981-1990, 1991-2000, and
2001-2009). These TFP and PFP estimates were gener-
ated using data from the Food and Agriculture Organiza-
tion of the United Nations (FAO) on outputs and inputs.
The output values are the FAO-constructed gross agricul-
tural outputs, measured in constant 2004-2006 US dol-
lars and smoothed using the Hodrick-Prescott filter. Each
output value is a composite of 190 crop and livestock
commodities aggregated using a constant set of global
average prices from 2004-2006. Inputs include agricul-
tural land, measured by the sum, in hectares, of cropland
and permanent pasture; labor, measured by the number
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of economically active persons in agriculture; livestock,
measured by the number of animals in cattle equivalents;
machinery, measured by the total amount of horsepower
available from four-wheel tractors, pedestrian-operated
tractors, and combine-threshers in use; and fertilizer,
measured by tons of fertilizer nutrients used.> This dataset
of outputs and inputs was checked and cleaned using dif-
ferent statistical techniques.

TFP estimates were obtained using Data Envelop-
ment Analysis (DEA) techniques. These techniques have
been extensively used because they make TFPs easy to
compute, do not involve restrictive assumptions such as
specific production functions (used to calculate produc-
tivity) or constant input shares across countries, and do
not require information about input prices or assumptions
regarding economic behavior, such as cost minimization
or profit maximization. On the other hand, DEA produc-
tivity estimates are sensitive to data noise and outliers and
can suffer from the problem of “unusual” weights that are
higher or lower than expected when aggregating inputs to
measure TFP. Given these limitations, outlier detection
methods were used to determine influential observations
in the dataset and input weights were allowed to vary only
within a certain range of expected values because spe-
cific lower and upper bounds were imposed for each input
in different regions.® Results are also affected by data
characteristics and quality issues. In particular, the data
series on fertilizer and machinery show high volatility
and could result in high variability of TFP estimates for
some countries.

Contact: Alejandro Nin-Pratt
Email: a.ninpratt@cgiar.org



TABLE 6 Levels of land and labor productivity and average annual growth of agricultural output and total factor

productivity (TFP) in developing countries, 1980-2009

1980 1981-1990 1990

Land
produc-
tivity

Land
produc-
tivity

Labor
produc-
tivity

Output | TFP
growth | growth

In constant

0
2004-2006 US $ &

Region/country

Angola 59  312F 0.82F -048 63

Benin §o2s5%f  712% 484% -1.04F 275
Botswana ‘ 62 ‘ 927 ‘ 1.31 ‘ 0.93 ‘ 70 ‘
Burkina Faso ‘ 144 ‘ 212 ‘ 6.03 ‘ 0.12 ‘ 252 ‘
Burundi Poteai as2i 256 081 169!
Cameroon : 288 : 690 : 2.1 ‘ 0.74 : 347 ‘

Central African {127} 514 ¢

0.23:
Republic :

202

Chad 411 516% 248F 144 52

Congo 199 447% 1541 004! 2%

Congo, DR 7o§ 439§ 31E 1M 82
Cote d'lvoire 77 1,351 3.43 0.69 89
Ethiopia ‘ 327 ‘ 311 ‘ 0.89 ‘ -2.60 ‘ 332 ‘
Gabon ‘ 26 ‘ 813 ‘ 2.36 ‘ 0.95 ‘ 42 ‘
Ghana ‘ 100 ‘ 585 ‘ 4.58 ‘ 417 ‘ 153 ‘
Guinea ‘ 89 ‘ an ‘ 2.52 ‘ 0.49 ‘ 98 ‘
Guinea-Bissau ‘ 100 ‘ 360 ‘ 3.57 ‘ 1.80 ‘ 125 ‘
Kenya 232 486 3.98 -0.04 309
Liberia ‘ 66 ‘ 582 ‘ -1.04 ‘ -0.60 ‘ 52 ‘
Madagascar ‘ 18 ‘ 670 ‘ 1.62 : 1.06 : 19 ‘

H H H

Malawi io198%  386: 1.29% -119%

Mali 105§ 634§ 2961 —0.41% 109§
Mauritania i 36i 665 156i 238 "
Mozambique i  47F 230% -1.02: -031i 36
Namibia 37§ 2,159§ o.os§ —0.21§ 41§
Niger i 85i 569 0.89: -098 80
Nigeria 155§ 759§ 6.02§ 3.17§ 188§

Rwanda io166:  440% 1.82% -0.20 185 :

Senegal i199%  423% 176% 003: 200
Sieraleone  :  99% 4111 1541 018 13
Somalia i 1008 685: 073 038: 106

South Africa 1731 5132 092: 121 167

1991-2000

Labor
produc-
tivity

Output | TFP
growth | growth

In constant
2004-2006 US $

%

258 477% 299
820 61i 328!
1,055 —058: -519°
20 437% 023!
m2i 087 —051
7000 316 167!
521§ 3.51§ 2.11§
~0.08
088
200
116 |
a2
162
250
037
085
052
242
-o.oe%

456
462

474
1,422

363 |
2.87§
175 |

347 |
248 2.61§
991 1.75§

696 5.70:
372

435
352
505: 146

437
501 3.8
624F 052

302 564 465
759F 3.00i 123

762F 171
200 5081
1,747 0.14
483 525!
1368 491!
403 0.67

1.02
3.00
-1.92
1.90
361 |
0.06

403 153% 120
395 -122% 125

738 069: 192
5594 1301 427

2000

Land
produc-
tivity

64
264 :

:

78

3

400

159

1
H

345

H

169 i

H

71

:

28

3

64

1

109 §

H

355

3

43

3

125

:

148 :

3

131§

1

327

H

61 :

3

106

3

184

:

131§

3

52 i

1

56

H

45

102: 584

183
147

3

262 :

1

99 :

H

99 :

3

147

2001-2009

Labor
produc-
tivity

Output | TFP
growth | growth

In constant
2004-2006 US $

%

315
1,175
728

3

338

732}
283 |
3.09
3.2

446
369
239
0.08

3480 114% 421
847 314% 279

643 212% 157

H

077

H

509: 219

546 3.46: 436
3208 -029: -0.04:

1,823
230 ;

3

1,179
907

:

447 ;

3

534

1

42 :

140
4.89
108
417
3.22
104}
3.40

310
2.66
133
122
1.60
010
2.06

530 1.05F —1.00:
505: 263 150!
s50F 498 252!
838 5.02 3.25
689F 198} —054'
246 158 0.30

1,531 090
6.26 :
1.99

461

-1.50 §
414}
154

-0.26

3

2,249
367

367: 362 1.25:
364 597: 334

7208 0.81F -1.12%
6928 216: 3.80:

Land
produc-
tivity

2009

Labor
produc-
tivity

In constant
2004-2006 US $

70F 451
242 1,318
87: 862

395: 335
160 235

330: 1,094
187 : 742

73i 51
78 713

3

70: 262

1

110: 2,60

408 275
531 1,470
172§ 1,058

:

138F 525
169 564
339: 477

83: 469
100 476
46 570
165 1038

56 645

57 236
54 % 1,580

8: 762

239% 2,718
233 422
356: 397

19: 485

105 662
151 ¢ 10,191

Note: Land productivity is agricultural gross production per hectare of agricultural land; labor productivity is agricultural gross production per economically active

person in agriculture. Both types of agricultural gross production are measured in constant 2004-2006 US dollars.

Source: Food and Agriculture Organization of the United Nations, FAOSTAT database, faostat.fao.org, accessed January 23, 2013.
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TABLE 6 Continued

Region/country
Sudan

Tanzania

Togo

Uganda

Zambia

Zimbabwe

Argentina
Bolivia
Brazil
Chile
Colombia
Costa Rica

Dominican
Republic

Ecuador

El Salvador
Guatemala
Haiti
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay
Peru

Trinidad and
Tobago

Uruguay

Venezuela

Bangladesh
Cambodia
China

India
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1980

Land
produc-

Labor
produc-

1981-1990

Output

TFP

1990

Land
produc-

Labor
produc-

1991-2000

Output

TFP

2000

Land
produc-

Labor
produc-

2001-2009

Output

TFP

2009

Land
produc-

Labor
produc-

tivity

tivity

In constant
2004-2006 US $

growth | growth

%

tivity

tivity

In constant
2004-2006 US $

growth | growth

%

tivity

tivity

In constant
2004-2006 US $

growth | growth

%

tivity

tivity

In constant
2004-2006 US $

19: 82 1.05: -0.09: 134 829i 497 392i 15 1115 ¢
225§ 392§ z.z1§ o.71§ 226§ 361§ 1.84§ -o.s3§ 293§ 337§
127§ 497§ 3.11§ —1.42§ 169§ 518§ 3.76§ 2.49§ 180§ 616§
169§ 601§ 2.43§ 2.26§ 211§ 566§ 2.87§ -o.o4§ 284§ 595§

12
306 :

234
109

354}
236
279
467

444

349 ;
533 |
426 1,299
319; 584
342 |
579 1,415
2810 2413
1 '
457

368
64

17,053 :
1,246
2729
4,078 ¢
2,205
3,943

345
173

065 :
2.71
351
343 |
2.35
3.92

042
0.2

0.3
-0.39
294
074
2.04
2.70

2,888 099: -0.22:

2,466 349: 1441
14158 -0431 -077:

211
-038:

075
-0.65

1,571 119% -0.36

065: —0.99:
1728 296

2290 -3.01% -3.49:
3741 094: -029'

134 :

234
12

424
257 |
304
687

526

345
533

16,338
1,377

145
215

3.02%
392

127
099

-0.16 ;
261

44765 365: 193

4,666
2,830 ;
5,153 i

3.86:
1.80
358 :

0.55
446
3.65

2909 040: 173}

435
154
387 |
-0.23

1,706 0 1.69

387 3054
5710 1,305
2% 1301
i osn:
388 |

709§ 1,625
337 2663
320 1,645 |
409§ 3,175

2281
287
427
0.55

H

-0.66
176 ¢
324 |

-4.64

057
236
3.21
402

-1.62

122

29

328

1 1

577

1.82:
453
1.39
134
418
-2.47

113
1.68
-0.79
-0.15
2.70
1.65

2511 22,0008 228F 0094

137
465
354 ;
309 :
575 i
540

481
536
420
458
446 ;
784
342
400
452 ;

1,542
6,761 |
6612
3,244
6,892 ;
3,438

Poasn
1,506 ;
1,895 |

456 ;

3

3

]

3

3.06:
464
el
2.99
264
3.25

3.65
206
406
1.42

18431 4241
2251F 001
3,444§ 1.90§
2,501 '
3,212§ 1.16§

409

3

]

2.4
513
288
265 ¢
254
3.00

340
104}
198 ¢
060 :
306
5.5 |
286
259 |
2.58

184

3

292

3

205 :

t

305 :

3

125 ¢

1

263

279
167

489

328

:

343

3

597

H

618

500 :

590

3

492 :

]

408

3

529 i

1

604

3

355

3

337

3

490

]

1,162
413
607
526
406
485

27,753
1,633
11,951
8,016
4,157
8,761
5,372

5,848
2,002
2,000

458
2,943
2,569
4,410
3,941
3,678

209 :

3

309 :

H

1,072 §

H

359

3

310

801 :

3,200 ;
1,348

488 -0.60:
184F 042

227

4,411

-761;

278

4222}

351F -041

320

5,014

31

3167F —141:  1.69F 1,459

10,305
4,538

366

1128 102}
273% -055

202

153

H

353

3

377
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1,274
2,600 :

11,941
4,922}

357

21F  272% 666: 3.49: 313 385
3581  489% 492 154F  432i 717}

690 :

516 :
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3.46:

-0.32
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1
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3.53 ¢
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132}
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1,073 341% 320
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2,290
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TABLE 6 Continued

Region/country

Indonesia
Laos
Malaysia
Mongolia
Myanmar
Nepal
Pakistan
Philippines
Sri Lanka
Thailand
Viet Nam

1980

Land
produc-
tivity

1981-1990

Labor
produc-
tivity

Output | TFP
growth | growth

In constant
2004-2006 US $

21
376
330

44
469

649

:

708

3

573 i

1

695 :

3

445 ;

3

752

%

produc-
tivity

1990

Labor
produc-
tivity

In constant
2004-2006 US $

Output
growth | growth

1991-2000

TFP

%

576

3

392
2,364 ¢
3,566

475

3

334 :

:

997 :
1,140
655

3

844 ;

3

383 :

484
3.68 |
449
1.0
137
465
467
169
~0.05
277
454

-0.1
032
116 |
449
080
026 |
079
049}
049 |
061
218

32
Ve

344 ¢
4
554
806
980 |
745 |
704
617

850 :

706 :

3

44

238
5.28 |

3887 2821
3,736 -0.88
45 490
31 208!
1,396 3.30
1120 257!
566 1.7

880 227
591

3

470

030
048
043
4.26
246 |
236
0.79
021 |
161
3.29
048

2000

Labor
produc-
tivity

Land
produc-
tivity

In constant
2004-2006 US $

666
1122
1,133

854 |

1

443
1,552
1,263

616 630
692 1,167

11465 729

2001-2009

Land
produc-
tivity

Output | TFP
growth | growth

2009

Labor
produc-
tivity

In constant
2004-2006 US $

%

483}
5.10
4.08
0.94
7.46
2.80

140
291 |
139
0.36
672 |
3.02

311 015 ¢

345
213
2.81
447"

236
118 |
1.76
209

429
555

3

735
1124 |
1,451 :

930 |

630 :

739
1,203

1,183
740
8,666
4,019
1,065
421
1,594
1,593
686
1,542
957

Algeria
Egypt
Iran

Iraq
Jordan
Kuwait
Lebanon
Libya
Morocco
Oman
Qatar
Saudi Arabia
Syria
Tunisia
Turkey

United Arab
Emirates

Yemen

3

10
1,429 i
219

3

292

1

253 ;

3

222

3

328

3

101

:

202

3

139

1

388 :

3

25
166

197 :

:

524 :

3

341

H

81

1,205
1,105 |
1,843
2,559 ¢
3,714 |
5,885
5192 |
3213 |

989

76
4,311

448
443
5.4 ¢
246
690 :
461
572
278"
5.25 ¢
488
8.21 |

333

163 |

1155 1,700

073
002
3.98 |
4.27
6.96 |
235
414
258
3.42

7477 1941 422
45511 1941 250

2,341
2,528

389
243

2.01
115

4031 934 380

H

544

H

2.92

H

0.54

283

207
330
481 i
500 }
14
21

206 :

15,859 :

1,599
1,565 |
2,594
4203 |
5,391 |
8,012

270
476 |
434
088
3.26 |
704
117
6,253 2.88§
1,564 ,
77 |
4,059 |
2,493 |
3,803 |
3,617§ 217
2548 154
3,354§ 14.o7§

475
428
1.43
4.26

: :

581 3.60:

263
220
2.88
416
040
12.20
073 |
5.11

115 -0.56:

295
621 |
-1.33
357 |
043 |
2.43
8.88

H

2.05

169 :
1,837
330 :

3

344

1,464

3,468 :

405 6,395 :
666 : 13,477 :

629

25,480 :
108

10,221 :
261 1,697§
32F 995
f10727
3 4,208§
5,048 |
3,861
3,368§

:

: :

591 ¢

453
257 ¢

406 :
375
070 |
076
3.98
141
404
2.84

352

113

5361 -162: -231}

522 |
205
31
067 |
363
027
3.48 |
2.52

154 -078:

259 :
1.46

H

5.00

1.65
254

104431 196 -264:

H

3.23 ¢

198 :

2,661: 3.49: 159i 1,975

42 :

3

330 :

457
781
586 |
125 |
241
222

888

3

1,876
3,464
3,842
5,580
9,462

14,734

43,387

15,235
2,669
1,060
7,561
6,624
4,845
4,580
4,285
5,287

758
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Knowledge Is Power: Open Access in 2012

GWENDOLYN STANSBURY AND LUZ MARINA ALVARE

“Knowledge is power. Information is
liberating.”
—Kofi Annan

In the 20th century, technological devel-
opments made it possible for vast
amounts of information to be found, used,
and exchanged quickly and freely, but a
great deal of valuable research and data
still remains inaccessible. Information can
only be liberating if it is liberated.

The open access and open data move-
ments seek to do just that by opening
access to scholarly publications, research,
and data held by publishers, institu-
tions, public agencies, and others—so
that anyone is free to use, reuse, and
redistribute the information, subject to
attribution. There have been great strides
in recent years, as documented by sites
such as ROARMAP (Registry of Open
Access Repositories Mandatory Archiving
Policies),' COAR (Confederation of Open
Access Repositories),? and data.gov (which
lists US and international open data sites).

In 2012, a flurry of activity brought
the issue of open access and open data
into the global spotlight, especially with
regard to publically funded research and
the reusability of that work.?

Argentina, Brazil, Colombia, Mexico,
Chile, Ecuador, Peru, Venezuela, and
El Salvador agreed to develop a Latin
American network of institutional
repositories for scientific and techno-
logical research.

The European Commission announced
an open access mandate for 2014—
2020 research funding and created the
OpenAlIRE repository.*

India's Union Cabinet approved a
National Data Sharing and Accessibil-
ity Policy and launched an open data
website.>

The global Open Government Partner-
ship—Iaunched in September 2011

by Brazil, Indonesia, Mexico, Nor-
way, Philippines, South Africa, United
Kingdom, and the United States—
now includes more than 50 mem-

ber countries.

The UK Department for International
Development established an open

and enhanced access policy for the
research it funds.® The Research Coun-
cils UK updated its open access policy,
with an emphasis on maximizing the
reusability of research outputs.’

The Wellcome Trust announced it will
begin enforcing compliance with its

open access policy for the research
that it funds, with immediate effect.®

» The White House received and must
respond to an official petition from US
constituents to implement open access
policies for all federal agencies that
fund scientific research.’

» The World Bank enacted its Open
Access Policy for research and
knowledge.”

Freely available research and data
empowers people and institutions to
make informed decisions. It can inspire
innovation, improve the delivery of pub-
lic services, hold governments account-
able, and spur social and economic
growth. For example, the open access
Food Security Portal facilitated by IFPRI
provides comprehensive, country-by-
country information on commodity
prices and food policy developments to
help build countries’ resilience to food
price shocks and contribute to their food
security in the long term.

The hope is that the world is fast
approaching the open access tipping
point. That will be the moment that
knowledge will truly be power.

For more on IFPRI’s commitment to pro-
viding openly accessible knowledge, see its
Open Access Statement online."

Gwendolyn Stansbury is the director of the Communications and Knowledge Management Division and Luz Marina Alvaré is the
head of the Knowledge Management Unit at the International Food Policy Research Institute in Washington, DC.
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http://roarmap.eprints.org/
http://www.coar-repositories.org/
www.data.gov
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http://lareferencia.redclara.net/rfr/
http://europa.eu/rapid/pressReleasesAction.do%3Freference%3DIP/12/790
https://www.openaire.eu/
http://www.dst.gov.in/nsdi.html
http://www.dst.gov.in/nsdi.html
http://data.gov.in/
http://data.gov.in/
http://www.opengovpartnership.org/about
http://www.opengovpartnership.org/about
http://www.dfid.gov.uk/Documents/publications1/DFIDResearch-Open-and-Enhanced-Access-Policy.pdf
http://www.dfid.gov.uk/Documents/publications1/DFIDResearch-Open-and-Enhanced-Access-Policy.pdf
http://www.rcuk.ac.uk/documents/documents/RCUK%2520_Policy_on_Access_to_Research_Outputs.pdf
http://www.wellcome.ac.uk/News/Media-office/Press-releases/2012/WTVM055745.htm
https://petitions.whitehouse.gov/petition/require-free-access-over-internet-scientific-journal-articles-arising-taxpayer-funded-research/wDX82FLQ%3Futm_source%3Dwh.gov%26utm_medium%3Dshorturl%26utm_campaign%3Dshorturlb
http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0%2C%2CcontentMDK:23164491~pagePK:64257043~piPK:437376~theSitePK:4607%2C00.html
http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0%2C%2CcontentMDK:23164491~pagePK:64257043~piPK:437376~theSitePK:4607%2C00.html
http://www.foodsecurityportal.org/
http://www.ifpri.org/ourwork/about/open-access-statement
http://www.ifpri.org/ourwork/about/open-access-statement
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