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About IFPRI

The International Food Policy Research Institute (IFPRI), established in 1975, provides research-based

policy solutions to sustainably reduce poverty and end hunger and malnutrition. IFPRI’s strategic research
aims to foster a climate-resilient and sustainable food supply; promote healthy diets and nutrition for all;
build inclusive and efficient markets, trade systems, and food industries; transform agricultural and rural
economies; and strengthen institutions and governance. Gender is integrated in all the Institute’s work.
Partnerships, communications, capacity strengthening, and data and knowledge management are essential
components to translate IFPRI’s research from action to impact. The Institute’s regional and country programs
play a critical role in responding to demand for food policy research and in delivering holistic support for
country-led development. IFPRI collaborates with partners around the world.
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Preface

The 2018 Global Food Policy Report reviews major food policy developments and events from the past year.
Leading researchers, policy makers, and practitioners examine what happened in food policy in 2017, and
why, and look ahead to 2018. This seventh annual report explores the overarching theme of globalization and
growing antiglobalization trends, looking at how current changes in the flow of goods, investments, people,
and information impact global food systems.

In 2017, rising antiglobalization sentiments materialized in the growing protectionism of the United States
and its withdrawal from the Paris Agreement on climate change as well as the continued “Brexit” process
in the United Kingdom. At the Eleventh World Trade Organization Ministerial Conference, member states
failed to reach agreement on a joint declaration, leaving issues such as agricultural subsidies and public food
stocks unresolved. Nevertheless, some major policy developments maintained global momentum toward
a sustainable future. Governments and donors came together at the Global Nutrition Summit to pledge
US$640 million in new funding to address global malnutrition, while countries such as Bangladesh, China, and
India released their own national plans to improve nutrition. G20 leaders committed to the sustainable use of
water in food and agricultural production, and the G7 Agriculture Ministerial Meeting focused on protecting
farmers’ incomes from market crises, natural disasters, and climate change.

Global economic growth and increased trade and investment in 2017 reflected the continued momentum
of economic recovery, though rising inequality at the global, regional, and country levels may dampen the
prospects for poverty reduction. After nearly a decade of decline, global hunger rose from 777 million
undernourished people in 2015 to 815 million people in 2016, as conflicts and drought combined to create
severe food crises. Global food prices, which were relatively high at the start of 2017, declined steadily at the
end of the year and are expected to remain low into 2018, benefiting poor consumers who spend a large
portion of their incomes on food. Throughout the year, extreme weather events, including hurricanes in the
United States and Caribbean, persistent drought in Africa, and floods in South Asia, caused devastating
damage and displaced vulnerable populations.

Political and economic uncertainties and conflicts are expected to persistin 2018, while climate change
will continue to pose immediate and long-term threats. The international community must work together to
address these challenges. Global cooperation to enact policies that leverage the benefits of globalization
while minimizing its risks will be key to achieving food security and nutrition sustainably.

Topics covered in the 2018 Global Food Policy Report were the result of consultations with experts in
the field. For inclusion in this report, a topic must represent a new development in food policy or a new
way of looking at an important food issue; the topic has to be international in scope; and assessments and
recommendations must be backed by evidence based on high-quality research results or expert judgment.
Regional sections review events and trends in 2017 and provide a look forward to 2018. Supplemented by
data tables and visualizations illustrating trends in key food policy indicators at the country and regional
levels, the report provides a comprehensive overview of food policy.

I hope this report is met with interest by policy makers as well as academia, business, civil society, and
media, all of whom have a stake in food policies that benefit the world’s poorest and most vulnerable people.

Shenggen Fan
Director General
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CHAPTER 1

FOOD POLICY IN 2017-2018

Progress, Uncertainty,

and Rising Antiglobalism

SHENGGEN FAN

Shenggen Fan is the director general, International Food Policy Research Institute,

Washington, DC, USA.

The year 2017 was marked by increasing uncertainty amid
mixed signs of progress. The world enjoyed a strong eco-
nomic recovery following a period of stagnation, but
global hunger increased as conflicts, famine, and refu-
gee crises persisted. The global landscape continued to
change, as antiglobalization sentiment threatened inter-
national trade and investment as well as the flow of peo-
ple and knowledge. Major global events evidenced a
shift away from the decades-long trend toward greater
global integration. These events included the failure to
reach agreement at the World Trade Organization (WTO)
Ministerial Conference as well as bilateral actions of the
United States and the United Kingdom, all signaling the
potential rise of isolationism and protectionism. These
changes create uncertainties for global food security

and nutrition.

LOOKING BACK AT 2017
ECONOMIC RECOVERY, YET RISING INEQUALITY

Following weak global economic growth in 2016, the weak-
est since the 2008 global financial crisis, 2017 saw an eco-
nomic turnaround. Strong economic growth and recovery
were supported by a positive global financial environment
and the momentum of recovery in advanced economies
and several emerging economies.'
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While it is too early to measure changes in poverty
in 2017, the global recovery bodes well for the world's
poorest. However, rising inequality within countries may
dampen the prospects for poverty reduction. Over recent
decades, income inequality within almost all countries
increased, although at different speeds, with the low-
est levels of inequality in Europe and the highest levels
in the Middle East. Global inequality has risen sharply
since 1980, as the income of the richest individuals in the
world—the top 1 percent—has grown twice as much as
that of the bottom 50 percent. Despite promising growth
in emerging economies, global inequality is expected
to continue increasing if countries hold to "business as
policies.’
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UPWARD TREND IN HUNGER AND FOOD INSECURITY

Global hunger increased after nearly a decade of pro-
longed decline. The number of undernourished peo-
ple globally rose from 777 million in 2015 to 815 million
in 2016. Much of the worsening trend in global hunger
can be linked to persistent conflicts, which have been
exacerbated by climate shocks.? The global community
dealt with famine as an estimated 38 million people in
Nigeria, Somalia, South Sudan, and Yemen faced severe
food insecurity, and Ethiopia and Kenya suffered signifi-
cant droughts.* While the global prevalence of stunting



among children under age five fell from almost
30 percentin 2005 to 23 percentin 2016, stunt-
ing remained a significant issue, with 155 million
children affected. If the current trend contin-

ues, 130 million children will be stunted in 2025,
30 million above the World Health Assembly tar-
get.” To significantly reduce stunting and hunger
by 2030 if not sooner, many countries will need
to accelerate progress. At the same time, over-
nutrition continues to be a growing concern, for
example, in Central Asia, where all countries saw
increases in overweight and obesity.°

STRONG FOOD PRODUCTION AND DECLINING

FOOD PRICES

Global food prices remained relatively high for
most of 2017, largely driven by higher prices of
meat, dairy, and sugar, following low prices in
2015 and 2016. After three months of consecutive
increases around midyear, prices declined steadily
in the last months of 2017, with a steep decline in
December from falling dairy, vegetable oil, and
sugar prices.” Global cereal production for 2017 is
projected at 2,627 million metric tons, a 0.6 percent
increase over 2016. Much of the increase is from
higher production of coarse grains, forecast at

1,371 million metric tons, a 24-million-ton increase
for the year. Contributing to this growth were
record-high production in Indonesia and increases
in US maize production. Global wheat and rice pro-
duction are forecast to be marginally lower than
2016 levels.® With global food commodity prices
expected to remain low as a result of strong pro-
duction and slowing demand growth in emerging
economies, much of the world’'s poor population,
who spend a large portion of their income on food,
may experience improvements in food security and
reductions in poverty.’

ANTIGLOBALISM ON THE RISE

Major events in 2017 pointed to a rise in antiglo-
balization sentiment in the international commu-
nity. The United States announced its withdrawal
from the Trans-Pacific Partnership trade agreement
early in the year and later from the Paris Agreement
on climate change, marking a shift away from mul-
tilateral and international agreements. In Europe,
the United Kingdom continued its “Brexit” pro-
cess, introducing the “Great Repeal Bill” and begin-
ning negotiations for withdrawal from the European
Union in 2019. Further, the failure to reach an
agreement on a joint Ministerial Declaration at the

FOOD POLICY IN 2017-2018



FOOD POLICY
TIMELINE

2017

: G20 COMMITS TO SUSTAINABLE

- WATER USE

- Attheir conference in Berlin, G20 agriculture
ministers commit to protecting water resources by
ensuring sustainable and efficient water use in food
* and agricultural production.

: NORWAY CREATES FUND TO REDUCE

- DEFORESTATION

During the World Economic Forum, Norway

* launches a US$400 million fund to protect land
: and promote deforestation-free agriculture.

CHILD MALNUTRITION
REMAINS ALARMING

2017 estimates for child malnutrition show that
stunting is declining too slowly and overweightis &
rising, especially in Africa and Asia. :

OVER 20 MILLION AT RISK OF FAMINE

The United Nations appeals to the international
community to help avert devastating levels of :
food insecurity in parts of Nigeria, Somalia, South :
Sudan, and Yemen. :

UN ADOPTS INDICATOR FRAMEWORK :
FOR SUSTAINABLE DEVELOPMENT GOALS
The United Nations Statistical Commission :
formally adopts an indicator framework to

track progress toward the 2030 Agenda for
Sustainable Development.

US ANNOUNCES WITHDRAWAL FROM
CLIMATE AGREEMENT

The US president announces plans to withdraw

from the 2016 Paris Agreement committing

countries to act to limit the global temperature rise.




¢ CHINAISSUES NATIONAL NUTRITION PLAN

: China launches new plan for achieving health
- and nutrition goals between 2017 and 2030 that
: includes regulations, research, and monitoring.

: BANGLADESH ROLLS OUT NEW ACTION

PLAN FOR NUTRITION

: The 2016-2025 plan aims to improve the
. population's nutritional status and reduce all forms
: of malnutrition, with a focus on children, adolescent
girls, pregnant women, and new mothers.

G7 COMMITS TO PROTECT FARMERS
The G7 Agricultural Ministerial Meeting focuses
on protecting farmers' incomes amid market
crises, natural disasters, and climate change.

WORLD HUNGER IS RISING

The State of Food Security and Nutrition in the
World 2017 estimates that the number of under-
nourished people rose from 777 million in 2015
to 815 million in 2016.

INDIA LAUNCHES NATIONAL
NUTRITION STRATEGY

The strategy commits to ensuring that every

child, adolescent girl, and woman attains optimal

nutritional status by 2022.

HURRICANES DEVASTATE CARIBBEAN

Two back-to-back category 5 hurricanes and other
storms displace hundreds of thousands of people,

destroy infrastructure, and cut off access to food
and water supplies for weeks.

WTO FAILS TO REACH AGREEMENT

The 11th Ministerial Conference of the World

Trade Organization ends in discord after members
fail to reach agreement on farm and fisheries :
subsidies and other issues.

ECONOMIC INEQUALITY IS WIDESPREAD :
AND GROWING ;
The first World Inequality Report finds that income
inequality has increased nearly everywhere in :
recent decades but varies from region to region,
suggesting that policies have an impact.

DONORS PLEDGE MILLIONSTO
FIGHT GLOBAL MALNUTRITION

The Global Nutrition Summit draws

$640 million in new funding commitments
from governments and donors to battle the
world's nutrition-related challenges.

UN CLIMATE CHANGE CONFERENCE

Amid political shifts and extreme weather events,
the 2017 UN Climate Change Conference brings
together signatory governments of the Paris
Agreement and UN Climate Change Convention.

THE GLOBAL ECONOMY IS RISING

The latest ifo Institute survey finds that the
current economic situation in all regions except
for the Middle East and North Africa is better than
atany time since 2011.
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are dissatisfied
with global
food policies.

are dissatisfied
with progress in
global food and

nutrition security.

are dissatisfied with
food policies in
their own regions.

68%

are dissatisfied with

progress in food and
nutrition security in
their own regions.

STAKEHOLDER PERSPECTIVES

Over 1,000 individuals from 105 countries responded to the 2018 Global
Food Policy Report survey on perceptions about food policy and food
security now and for the future, and on the impacts of globalization.

HUNGER & UNDERNUTRITION

41%

of respondents think global hunger
and undernutrition can be eliminated
by 2025.

8%

think global hunger and
undernutrition will be eliminated
by 2025.

13%

of youth think global hunger and
undernutrition will be eliminated
by 2025.

44%

of respondents think hunger and
undernutrition can be eliminated by
2025 in their own regions.

18%

think hunger and undernutrition
will be eliminated by 2025 in their
own regions.

24°%

of youth think hunger and
undernutrition will be eliminated by
2025 in their regions.

PERSPECTIVES ON GLOBALIZATION

100%

74% think policies supporting the free flow
of goods and investment contribute to
global food security and nutrition.

66% think recent antiglobalization
policies and rhetoric will harm the hungry
and impoverished.

76% think tighter borders and migration
restrictions will impact food security.

42% think global governance mechanisms
and institutions adequately support food
security and nutrition in a globalized world.

REGIONAL PERSPECTIVES

NGO Academia/  Government/ Donor Farmer/ Farmer
University Policy maker organization

M Satisfied with global food policies B Think hunger and undernutrition can
be eliminated globally by 2025

B Satisfied with progress in
global food and nutrition security

Source: The survey was conducted online, from January 4-18, 2018.

B Think hunger and undernutrition will
be eliminated globally by 2025

80%

60%

40%
20%

0%
Other Africa Asia

in their region

M Satisfied with food policies

Europe LAC MENA

North America Pacific

M Think hunger and undernutrition can
be eliminated in their region by 2025

u Satisfied with progressinfood and B Think hunger and undernutrition will
nutrition security in their region

be eliminated in their region by 2025



Eleventh WTO Ministerial Conference in Buenos
Aires highlighted critical setbacks, including for
agriculture in terms of addressing domestic sub-
sidies, public food stocks, and special safeguard
mechanisms, which may presage a new era of isola-
tionism and protectionist policies."

Nevertheless, growth in international trade and
investment indicated a continued overall trend
toward global integration. World trade grew by
3.6 percentin 2017, a substantial increase from
the 1.3 percent growth of 2016. Trade growth
was largely driven by recovering import demand
in Asia and North America." Global investment
flows saw a modest recovery and were forecast
to increase to US$1.8 trillion in 2017. While for-
eign direct investment to developing economies
fell by 14 percent, flows to developed economies
increased by 5 percent, and flows to transition
economies nearly doubled.”

CONTINUED MOMENTUM FOR SUSTAINABLE
DEVELOPMENT

Several major global policy developments in 2017
helped to maintain momentum toward creating a
sustainable future, and were marked by an increased
focus on using a food systems approach to tackle
the multiple challenges of hunger, climate change,
inequality, jobs, and growth.

G20 leaders committed to the sustainable use
of water in food and agricultural production at the
2017 Agriculture Ministers’ Conference in Berlin,
with an emphasis on governance and coherence of
water-related policies; water-use efficiency and resil-
ience; water quality; and information, innovation,
and collaboration.” The G7 Agriculture Ministerial
Meeting focused on protecting farmers’ incomes
from market crises, natural disasters, and climate
change, and noted the links between agriculture,
migration, and rural development. The meeting in
Milan called on governments not only to safeguard
farmers’ incomes but also to promote cooperation
among farmers and diversification of production.
The discussions highlighted the importance of pro-
viding concrete financial tools for farmers, such as
risk management strategies, through investments in
research, innovation, information, communication,
and training.™

The Global Nutrition Summit galvanized
governments and donors together to pledge
US$640 million in new funding to address the chal-
lenges in nutrition facing nearly every country. The
summit brought together a wide range of stakehold-
ers to accelerate the global response to malnutrition
and launched the Global Nutrition Report 2017

Progress toward the 2030 Agenda for Sustainable
Development continued, as the United Nations
Statistical Commission formally adopted the indi-
cator framework to track progress on meeting the
Sustainable Development Goals (SDGs). This coin-
cided with the adoption of the Cape Town Global
Action Plan for Sustainable Development Data,
which calls on governments, policy leaders, and the
international community to work collectively toward
improving data for the SDGs. Countries continued
to work together to increase climate action under
the Paris Agreement, with the 2017 United Nations
Climate Change Conference held against a back-
drop of extreme weather events, including hurri-
canes in the United States and Caribbean, drought in
Africa, and floods in South Asia."®

INCREASED NATIONAL COMMITMENTS

At the national level, countries made progress on envi-
ronmental sustainability as well as nutrition. Norway
launched a US$400 million fund to reduce deforesta-
tion through agriculture. China issued a new National
Nutrition Plan for 2017-2030 that sets nutrition and
health goals for anemia, stunting, and breastfeeding for
2020 and 2030. The plan also highlights the importance
of regulations, research, and monitoring for nutrition
and health outcomes. Bangladesh launched its Second
National Plan of Action on Nutrition (2016-2025), outlin-
ing efforts to reduce all forms of malnutrition, especially
for children, adolescent girls, pregnant women, and
lactating mothers. India launched its National Nutrition
Strategy, which commits to ensuring that every child,
adolescent girl, and woman attains optimal nutritional
status by 2022. Some countries undertook agricultural
reforms, such as the expansion of irrigated areas and
improved distribution of fertilizers and seeds in Algeria
and enhanced water access in Djibouti."”” Many others—
including Ghana, India, and Nigeria—reconfirmed their
commitments to Zero Hunger and SDG2 on ending
hunger and malnutrition by 2030.

FOOD POLICY IN 2017-2018
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LOOKING FORWARD TO 2018

Antiglobalism and the changing global landscape
may create further political and economic uncer-
tainties, and continue to impact trade, investment,
and migration. In particular, the threatened retreat
of the United States from international agreements
and institutions, including the United Nations, may
add to global uncertainties. As many emerging chal-
lenges faced by the international community tran-
scend national borders, global governance will be
evermore crucial to guide global norms and galva-
nize collective commitment and action. Whether
European countries and emerging economies will
step up to lead global governance efforts is an
important question for the years ahead.

Global growth is projected to strengthen
to 3.1 percentin 2018, which could translate to
improvements in livelihoods, poverty status, and
food security. Strong global manufacturing and
trade, a benign financial environment, and largely
stabilized commodity prices support these positive
projections. Growth in emerging and developing
economies is expected to be strong, with projected
growth of 4.5 percent in 2018. East Asian growth
is projected to slow slightly in 2018 to 6.2 percent,
as China gradually slows but the rest of the region
picks up modestly. The Europe and Central Asia
region is forecast to accelerate to 2.9 percentin
2018, and Latin America and the Caribbean to
2.0 percent. After a slight decline in the Middle East
and North Africa, growth is expected to rebound
to 3.0 percent, assuming a moderation in geopo-
litical tensions and a rise in oil prices. South Asian
growth is projected to accelerate to 6.9 percent in
2018, driven by expansion of domestic demand and
exports. Projections for Africa south of the Sahara
are a modest 3.2 percent for 2018."

Despite this relatively positive economic outlook,
adjustments in the global economy are expected
to continue as national economies deal with shrink-
ing workforces and diminished productivity gains
while still recovering from the 2008 financial cri-
sis. Growing tendencies toward protectionism, evi-
denced by changes in US and UK trade policies, also
create further economic uncertainties.

PROGRESS, UNCERTAINTY, AND RISING ANTIGLOBALISM

However, technological advances will continue
to accelerate rapidly, especially in automation and
artificial intelligence.”” While this has the potential
to threaten economies and industries that are not
able to adjust to the rapid change, technological
innovations, coupled with the global flow of knowl-
edge, can be game changers for agriculture and
food systems. For example, innovations in infor-
mation and communication technologies, espe-
cially through mobile phones, together with open
access data can put vital information in the hands
of farmers.

In 2018, the international community is expected
to face persistent threats to food security, espe-
cially hunger fueled by conflict and compounded
by drought. International support will continue to
be important for African countries that suffered
famine and drought, as much of their populations
will remain vulnerable to food insecurity, including
6 million people in South Sudan. In Africa, growth
will also remain vulnerable to debt-related fiscal
risks, especially in natural resource-exporting coun-
tries.”’ Specific challenges will also require interna-
tional attention, particularly the troubling outlook in
Venezuela, where gross domestic product per capita
declined for the fourth consecutive year and condi-
tions worsened with acute shortages in food, medi-
cine, and other basic products.

Climate change will continue to pose immediate
and long-term threats, particularly extreme weather
events, water and soil stress, and food insecurity.
Global cooperation will be essential as tensions over
climate change grow.”' Building resilience to climate
shocks and strengthening climate-smart agriculture
will be increasingly critical.

A renewed commitment to working together
will be the key to achieving food security and better
nutrition in a sustainable way. At the global, regional,
and national levels, data and evidence must remain
atthe heart of more open, transparent, and inclu-
sive food systems. Current discussions on food sys-
tems and commitments to ending hunger must be
moved forward to action. Enacting policies to gar-
ner the benefits of globalization while minimizing the
risks that fuel antiglobalism will be a critical priority
in 2018 and beyond.



“Global integration of
national food systems—
through the flow of
goods, investments,
people, and knowledge—
will be key to progress,
but will require good
governance and strong
commitment from the
international community.”




CHAPTER 2

FOOD SECURITY

The Global Food System
under Radical Change

GUNHILD STORDALEN AND SHENGGEN FAN

Gunhild Stordalen is the founder and president of the EAT Foundation, Oslo, Norway.
Shenggen Fan is the director general, International Food Policy Research Institute,
Washington, DC, USA.

promote nutrition, health, inclusiveness, and environ-

KEY FINDINGS
mental sustainability.

= Food is at the heart of reductions in global poverty and B Support rural development to break the vicious cycle of

improvements in nutrition. Yet dysfunctional food sys-
tems also contribute to rising obesity and hunger and to
environmental degradation.

Radical global changes, including rising antiglobalism
and emerging technologies, are creating new challenges
and opportunities for progress.

Addressing these global trends will be critical to ensure
food systems can end hunger and malnutrition for all
within environmental boundaries (climate, water, biodi-
versity, pollutants).

Global integration of national food systems—through the
flow of goods, investments, people, and knowledge—will
be key to progress, but will require good governance and
strong commitment from the international community.

KEY RECOMMENDATIONS

B Encourage an open, efficient, and fair trading sys-

tem, especially for agricultural goods, through reform
of trade, domestic support, and investment policies to

THE GLOBAL FOOD SYSTEM UNDER RADICAL CHANGE

conflict, food insecurity, and migration and to improve
the livelihoods and food security of refugees.

Invest more in research and innovation for food systems
to increase sustainability of production and process-
ing, make healthy foods available, and improve employ-
ment opportunities.

Promote evidence-based policy making to support gov-
ernment investments that are coherent across the food
system, recognize trade-offs, and harness agriculture’s
contribution to environmental sustainability.

Promote cooperation and mutual learning among stake-
holders and across sectors to accelerate progress
toward ending hunger and malnutrition.

Promote leadership and commitment for the SDGs

at global, regional, and local levels to ensure
follow-through on international commitments.
Leverage new opportunities in emerging technologies
and knowledge-sharing to maximize the benefits of sus-
tainable food systems for all.
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Food systems have been central to recent unprec-
edented reductions in global poverty, hunger, and
undernutrition, and will be the foundation of future
progress. There is no more important and valuable
human endeavor than growing, making, and prepar-
ing the foods that nourish and sustain us. Yet food is
among the leading causes of our global health and
sustainability crises.' Efforts to sustainably end hun-
ger and malnutrition will depend on reshaping our
food systems. Radical global changes, including ris-
ing antiglobalization sentiment and emerging tech-
nologies both inside and outside the agriculture
sector, are creating new challenges and opportuni-
ties. How these global trends are managed will be
crucial for ensuring that food systems can deliver
sufficient nutritious, affordable, delicious, and
healthy food for all within planetary boundaries.

FOOD SYSTEMS CALLED
ONTO DO BETTER

Addressing radical global changes is critical to

improving the contribution of food systems. After a
period of prolonged decline, world hunger is again
on the rise, millions of children remain stunted, and
nearly 2 billion adults are overweight or obese.”? In

part due to globalization, many national food sys-
tems are rapidly ushering in a transition toward
animal-based and processed foods that are too salty,
too sugary, or too high in fat—a transition strongly
linked with the increase of diet-related noncommuni-
cable diseases such as heart disease and diabetes.”
Moreover, the global food system—which includes
all actors and sectors involved in producing, distrib-
uting, retailing, and consuming food—and national
food systems are at the center of many environmen-
tal challenges facing the planet. Nearly 85 percent
of global water use goes to agricultural irrigation,
of which 15-35 percent is unsustainable.’ Close to
a quarter of all global land is degraded.® Food sys-
tems contribute about one-fifth of all greenhouse
gas emissions, and agriculture is a primary cause of
biodiversity loss.” Overall, agrifood systems have
been largely successful in feeding a growing num-
ber of people, but are pushing planetary boundaries
in terms of greenhouse gas emissions, biodiversity
loss, freshwater use, and both nitrogen and phos-
phorous cycles, risking expensive, potentially irre-
versible environmental change.®

As acute as these challenges are, food systems
are uniquely positioned to reverse course to
become the primary driver of improved human
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and environmental health. To do so, they must

be transformed into restorative food systems to
support healthy diets for all. Global models forecast
that the combination of shifting toward healthy diets,
increasing production efficiency, and reducing

food waste and loss has potential to provide

healthy diets for 9.5 billion people in 2050, while
reducing food's land and climate footprints. Food
systems must be more lucrative for smallholders,
women, and youth, as such groups are critical in
meeting emerging demand for a diversity of safe
and nutritious foods, and smallholder farming

must transition toward providing quality jobs. For
food systems to support sustainable development,
the global integration of national food systems—
through the flow of goods, investments, people, and
knowledge—will be key, provided their integration is
governed appropriately.

MEGATRENDS AFFECTING GLOBAL
AND NATIONAL FOOD SYSTEMS

Recent antiglobalization sentiment, especially the
potential resurgence of trade protectionism, risks
slowing progress toward achieving the Sustainable
Development Goals (SDGs), greater economic
growth, and improved food security and nutrition.’
Trade is not only necessary to feed growing pop-
ulations, it also has the potential to raise incomes
and provide access to more diverse foods at lower,
more stable prices (Chapter 3). Trade also has

an important, though little explored role in shift-
ing food production from regions of high envi-
ronmental risk (carbon-rich forests, water-scarce
lands) to areas of lower environmental risk. For
these benefits to be experienced by all, trade must
be inclusive.

International investments must be a component
of investment strategies for creating employment,
boosting incomes, developing rural infrastructure,
and introducing new technologies, among other
benefits that improve livelihoods. Yet at times, such
private investments result in exclusion of people
from the food system, environmental unsustainabil-
ity, and even conflict, as well as the introduction of
new challenges such as obesity—thus fueling antiglo-
balization arguments. Carefully designed policies
can maximize the contribution of investments to sus-
tainable food security and nutrition and minimize the
associated risks (Chapter 4).

THE GLOBAL FOOD SYSTEM UNDER RADICAL CHANGE

Global governance failures and weakening com-
mitments in the international community to a sus-
tainable future are likely to have negative impacts on
agriculture, food security, and nutrition. For exam-
ple, declining commitment of countries to the Paris
Agreement on climate change may increase exposure
of agriculture and food production to climate shocks
and natural resource depletion, and also increase agri-
culture’s pressure on planetary boundaries. Local gov-
ernance and coordination have the potential to help
cities, districts, and provinces play key roles in pro-
moting improved livelihoods, sustainability, and nutri-
tion. Without appropriate global and local governance
and coordination mechanisms that work based on evi-
dence and trust, decision makers will face challenges
in reacting to short-term and emerging crises, rather
than successfully preventing those crises (Chapter 8).

Forced migration and protracted conflicts were
major drivers of the rise in global hunger and the per-
sistence of undernutrition in recent years. Currently,
out of the 155 million stunted children globally,

122 million live in conflict areas, and conflicts con-
tinue to displace people—the number of forcibly dis-
placed people doubled between 2007 and 2016, to
about 64 million people.'® Conflicts, migration, and
food insecurity can form a vicious cycle."” And when
borders are tightened or closed, the flow of migrants
is restricted, and threats to food security and nutrition
increase for those who would have migrated and their
families (Chapter 5). Moreover, conflict is often com-
pounded by the impacts of ongoing climate change,
further affecting food security and livelihoods.™
Innovative solutions are needed to break the cycle of
conflict and hunger in migrant source countries, while
providing support to migrants and host countries.

At the same time, the global flow of knowledge
and emerging technologies are on the rise. Open
access to knowledge and data and effective informa-
tion networks, particularly for farmers, businesses,
and governments, can contribute to improving food
security and nutrition (Chapter 6). Many innovative
technologies inside and outside of the agriculture
sector could be game changers for the future of food
systems—gene sequencing, gene editing, vertical
farming, precision agriculture, lab-grown meat, big
data, and innovations in information and communi-
cation technologies show great promise for making
food systems more interconnected, climate-resilient,
and efficient, although the benefits and risks of
these technologies are not fully understood.



ADDRESSING THE CHANGES

Addressing these radical global changes can provide
avenues to transform the global food system, mov-
ing toward a system that is driven by better nutrition,
health, sustainability, and greater inclusiveness. Major
food system levers to tackle health and sustainability
and contribute to the SDGs center around increasing
sustainable production efficiencies (more food with
less impact), reducing food waste and loss, and shift-
ing diets—notably shifting toward plant-based diets

in developed countries with high meat consumption.
The following key actions are required in support of
these central priorities for food system transformation.

ENCOURAGE AN OPEN, EFFICIENT, AND FAIR

TRADING SYSTEM

Considering the important role of trade in reducing
hunger and malnutrition and in avoiding environ-
mental harm, trade and related domestic policies
must support and enhance an open, transparent,
and inclusive trading system, especially for agri-
cultural goods. Indeed, appropriate tools and pol-
icies that consider the trade-offs and potential
unintended consequences of open trade must be
employed to directly address global and local chal-
lenges instead of hindering trade. Countries should
reduce trade distortions by reducing high import
tariffs and eliminating export bans and restrictions
in order to expand secure and equal access to mar-
kets for food and agricultural products, particu-
larly for nutritious and sustainably sourced foods
(Chapter 7). To encourage fair competition in

the presence of large multinational players along
the value chain, developing countries will have to
strengthen domestic policy and legislation, such

as antitrust laws, to prevent or govern monopolis-
tic structures and market behavior. Responsible
investments can be encouraged with strong inter-
national principles and by giving priority to invest-
ments that provide inclusive benefits for food
security and nutrition, for example through produc-
tive, well-targeted, nutrition-driven social protection
measures. Countries must also eliminate ineffi-
cient domestic support policies and redirect public
resources to food system investments with greater
impact. Rural infrastructure and agricultural research
and development (R&D), for example, can substan-
tially increase agricultural productivity growth and
reductions in poverty." Indeed, investments in these

public goods, as well as in sustainable agriculture
and farm extension, can support domestic produc-
ers and improve local diets without violating interna-
tional trade rules.

Trade policies must strongly factor into strategies
for nutrition, health, inclusiveness, and sustainabil-
ity for trade to help fuel food system transformation.
To ensure state-of-the-art food safety and protect
human health from foodborne diseases, developing
countries should strive to build capacity to implement
tested and proven international standards and guide-
lines and receive assistance in doing so. In addition
to enhancing awareness, stakeholder engagement,
and collaboration among governance structures for
food safety, greater investments in R&D and informa-
tion and communication technologies will be needed
to improve food-safety testing and surveillance.

The potential negative impacts of global free trade
on nutrition and health, including greater access to
unhealthy foods, need to be addressed." Trade pol-
icies must also support inclusiveness for developing
countries to foster opportunities for value addition
and create rural jobs for small producers.'® For trade
policies to help advance environmental sustainability,
governments should consider phasing out fossil fuel
subsidies in favor of investment in renewable energy.

Strengthening regional and local trade can
increase market opportunities and access to more
healthy and nutritious foods, provided regulations
and incentives exist to mitigate increased access to
unhealthy foods. Africa lags behind other regions
in intraregional trade; regional issues of produc-
tive capacity, trade-related infrastructure and
services, private sector engagement, and diversi-
fication of traded products must be addressed to
increase trade both regionally and more broadly.
Facilitating local trade to improve nutrition and live-
lihoods while reducing food loss is likewise import-
ant. Improvements in urban-rural linkages through
strengthened value chains, better coordination, and
investments in rural infrastructure and intermedi-
ate towns will be essential for reaping the benefits of
regional and local trade."”

SUPPORT RURAL DEVELOPMENT TO ADDRESS
CONFLICTS AND FORCED MIGRATION

Investing in agriculture and rural development can
help to slow or even halt the vicious cycle of con-
flict, food insecurity, and forced migration. Early
warning systems and social protection programs

FOOD SECURITY
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must be strengthened to help policy makers and
populations respond to and mitigate the impact of
shocks, including rising food prices, loss of agricul-
tural livelihoods, and negative weather events such
as drought. Local agriculture must be supported
through measures such as diversification, training,
extension, and investments in postharvest infrastruc-
ture to increase resilience and help rural populations
prevent and recover from conflict. Ensuring that
marginalized populations—including women, small-
holder farmers, and minority groups—are equitably
included in such investments, as well as in access to
natural resources, can reduce the tensions that often
lead to conflict and forced migration.

Investments are also needed in strengthening
livelihoods and food security in countries hosting
refugees. Such support tends to be a cost-effective
means for refugees to improve their integration in
the labor market and society at large and helps them
restore their livelihoods.'® Integration can generate
social benefits in the long run for recipient countries,
and potentially for countries of origin if migrants
return when the conflict ends. Fostering economic
opportunities and providing access to jobs for
migrants will help to relieve fiscal pressure and other
burdens on host countries. Moreover, these actions
can stimulate the local economy which, especially
in cases of protracted displacement, can contribute
to social inclusion and cohesion and help integrate
migrants into the economy.

INVEST MORE IN RESEARCH AND INNOVATION
Research and innovation are essential to promote an
agrifood system that is nutritious and healthy, envi-
ronmentally restorative, climate smart, and lucra-
tive—particularly for smallholders, women, and
youth. Expanding investments in agricultural R&D
will yield high returns in terms of reductions in pov-
erty and regional inequality as well as improved rural
incomes.'? It is encouraging that developing coun-
tries are increasing investments in agricultural R&D—
for example, China tripled its investment between
2000 and 2013-but developed countries should not
lag in these investments.?°

Frontiers for sustainable intensification and
nutrition-driven technologies must be advanced.
For example, breeding high-yielding, climate-ready,
high-nutrition crop varieties through biofortification
has shown promise.”’ Increasing the yield poten-
tial of the vast diversity of currently underutilized

THE GLOBAL FOOD SYSTEM UNDER RADICAL CHANGE

species also has potential to improve food availabil-
ity and nutrition, as do low-cost technological and
financial innovations geared to smallholders. Policy
innovations have immense potential to improve
nutrition, health, and sustainability. For example,
behavior change communication can help stimulate
nutrition knowledge and steer consumer demand
toward healthier and more sustainable foods.*?
Innovations in carbon tax policies addressing unsus-
tainable food production have the potential to
reduce greenhouse gas emissions and improve
human health.?® Institutional innovations, such as
public-private partnerships for sustainability and
nutrition, should be explored.

Further investigation to assess the impact of
different investments in nutrition-driven technol-
ogies and innovations for hunger and malnutri-
tion reduction are needed to fill a knowledge gap
in this area. Promoting the use of evidence-based
research to set priorities and fine-tune strategies,
as well as investing in data collection systems and
capacity building for research, continue to be imper-
ative. Collaborative research efforts such as the
EAT-Lancet Commission report (forthcoming) can
provide an essential evidence base for establishing
universal dietary and health guidelines, within which
food systems should operate.

BREAK THE SILOS

Countries’ experiences of success—and failure—can
help to inform and shorten the learning curve for
others. Speeding progress will depend on assem-
bling and sharing the relevant knowledge across
sectors and local, national, and international levels.
Stakeholders can support mutual learning by pro-
viding opportunities for sharing key experiences
on what has and has not worked in improving food
security and nutrition; promoting technology trans-
fers; building capacity; and improving infrastruc-
ture in developing countries. Networks such as the
C40 Food Systems Network in partnership with

the EAT Foundation provide opportunities for cit-
ies in the global North and South to learn from each
other. Interdisciplinary collaborations can play an
important role in coordinating and synthesizing the
evidence on healthy diets from sustainable food sys-
tems. Understanding the complexities of and link-
ages among food system components is key to
enabling an integrated food systems approach in
policy making.



In addition, in this period of growing antiglobal-
ization sentiment, avenues for cooperation among
stakeholders and across sectors and subnational
jurisdictions must be reinforced. Investments via
channels of South-South cooperation can help
accelerate progress toward the end of hunger
and malnutrition. Joint ventures, cooperation con-
tracts, and public-private partnerships offer pos-
sible means of working together toward this end.
Global initiatives will facilitate knowledge exchange
and multisectoral cooperation: Compact2025-an
initiative of the International Food Policy Research
Institute—brings stakeholders together to share
knowledge and spur innovation for accelerat-
ing progress to end hunger and undernutrition by
2025. The EAT Foundation facilitates collaboration
across sectors—science, business, policy, and civil
society—and across the food-health-sustainability
nexus to advance healthy diets from sustainable
food systems.

PROMOTE LEADERSHIP AND COMMITMENT TO THE SDGS
Strong political will and leadership are key ingre-
dients for accelerating progress toward achiev-

ing food security and improved nutrition. To build
momentum toward these goals, leaders from all
relevant sectors and fields will have to champion
the SDGs—the anchor of the global development
agenda. At the global level, leaders must follow
through on international commitments, includ-

ing the UN Decade of Action on Nutrition—a uni-
fied effort to implement the Second International
Conference on Nutrition (ICN2) Framework for
Action—and the Paris Agreement on climate
change. Global initiatives can help champion food
security and nutrition, among other SDGs. In addi-
tion, global institutions can serve as coordinators to
enhance the effectiveness, efficiency, and produc-
tivity across sectors and countries of global efforts
on food security and nutrition.

Regional commitments are critical. For example,
African countries should continue to monitor prog-
ress toward the Malabo Declaration on Accelerated
Agricultural Growth and Transformation for Shared
Prosperity and Improved Livelihoods, while engag-
ing with regional commitments on environmental
health. Country-level leadership and champi-
ons who work to end hunger and malnutrition
are among the most important drivers of change.
Some encouraging campaigns include China’s

commitment to achieving Healthy China 2030 and
Ethiopia’s Seqota Declaration on ending under-
nutrition by 2030.

Local governance will be increasingly import-
ant. For instance, cities have a growing role to play
as urban populations expand across the world and
poverty, food insecurity, and malnutrition become
increasingly urban problems.?* Cities may be bet-
ter poised to address these challenges nimbly than
national governments. Local policies must be con-
text specific; for example, in Africa, where many
urban poor people get their food from informal
food markets, governance for food safety must be
improved while institutionalizing regular engage-
ment between local governments and informal
workers.?® Cities can also act as leaders in creating
stronger climate policies. For example, 12 cities in
the United States that have joined the C40 Cities
Network are leading the way on climate action
through investment and collaboration.®

FOOD CAN FIXIT

Food can fix many problems, but to do so food
systems must be reshaped for nutrition, health,
inclusion, and environmental sustainability.
Growing antiglobalization pressures create
additional challenges for food to help achieve
these goals. New opportunities—especially in
emerging technologies in and outside of the
agriculture sector and new global forums for
fostering multisectoral collaboration, sharing
knowledge, best practices, and research—must
be leveraged through appropriate actions to
maximize benefits for all. Indeed, how these
actions are implemented will be crucial to ensuring
that no one is left behind and to minimize negative
trade-offs in achieving economic, social, and
environmental goals. Similar to the science-based
goals set for climate change, a strong evidence
base is needed for healthy and sustainable diets,
and would contribute to agreement on targets.
Evidence encourages stakeholders to act with
confidence and greater speed, and facilitates the
assessment of progress. Evidence-based policies
will enhance competence, and global cooperation
will foster trust; both are key to ensuring that

food system changes are broadly accepted and
contribute positively to global developmentin a
rapidly changing world.

FOOD SECURITY
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KEY FINDINGS
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Trade can contribute to the four key requirements of
food security—food availability, access, utilization, and
stability of supply.

By encouraging production in areas with a comparative
advantage in agriculture, trade raises countries’ incomes

and provides access to better prices on the world market.

Limiting trade would result in high prices in land-scarce
countries, depressed food prices in land-abundant
countries, and lower real incomes in both.

Trade in inputs, commodities, and ideas can boost agri-
cultural productivity and increase sustainability by facili-
tating diffusion of technology and spurring innovation.
The institutional framework for international trade has
helped countries take advantage of opportunities for
food exports and imports.

Nutrition can be improved by open trade, which can
provide better access to a diversified food basket,
including greater diversity of products and suppliers
and reduced volatility of supply.

Real risks associated with trade opening include
increases in inequality, negative impacts on health,
increased energy use, and environmental damage.

KEY RECOMMENDATIONS

B Support trade opening with active policies and
strong institutions to guarantee cooperative behavior
and coordination.

B Design policies to address challenges or externalities
associated with trade using the assignment principle—
targeting the policy to the immediate source of
the problem.

= Address inequality and price volatility with safety
nets and investment in human capital. Smart policy
solutions will protect consumers and producers with
direct support.

= Address environmental impacts with resource man-
agement policies. Overexploitation of resources or
loss of biodiversity are best managed by mainstream-
ing good management into production, rather than
limiting trade.

= Address overnutrition with education and other
policies directly targeting consumption. These are
more effective than banning or limiting trade in
calorie-dense foods.

THE FREE FLOW OF GOODS AND FOOD SECURITY AND NUTRITION



The benefits of international trade are embedded
in our everyday lives, our meals have been shaped
by globalization, and many farmers profit from
export markets for their products. Global improve-
ments in food and nutrition security under an open
and inclusive trade regime have contributed to
falling levels of undernourishment, better nutri-
tion and greater dietary diversity, and overall eco-
nomic development. Trade contributes to the four
key requirements of food security—food availabil-
ity, access, utilization, and stability of supply. Over
the last 40 years, the share of food, measured in cal-
ories, crossing an international border rose from
12.3 percent to over 19 percent.' But in today’s cli-
mate of skepticism about globalization, with long-
standing trade agreements such as the North
American Free Trade Agreement (NAFTA) under
threat, the benefits of trade may be forgotten as
negative impacts are emphasized by advocates of
trade barriers and self-sufficiency. In this chapter, we
examine the links between trade and food security,
drawing on evidence from history and economics
and from the available data.

For most of history, people depended on local
food production from traditional producers. Quite
typical were the regions of India, isolated by the

high costs of traditional transport and dependent
. 2 .
upon local supplies of staple foods.” Farmers relied

on long-established farming practices, but were

at risk of famine when the rains failed.> When the
railways arrived in India, between 1870 and 1930,
transport costs were reduced by a factor of about
five, making trade in food feasible. Incomes rose as
Indian regions with more or better agricultural land
began exporting food and those with an advan-
tage in other goods began to import food. Food
supplies became more stable, sharply reducing the
incidence of famine.* This story has been repeated
in many different places and periods. International
trade provides similar benefits, so why are chal-
lenges to international trade agreements on the
rise? Let's first summarize the benefits for food and
nutrition security of liberalizing trade with a focus
on agriculture before addressing some of the chal-
lenges linked to open trade.

AGRICULTURAL TRADE, FOOD
SECURITY, AND DEVELOPMENT

International agricultural trade is necessary to allow
for both population growth and economic devel-
opment. A world reliant on traditional agriculture
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without trade in food is not just vulnerable in the
shortterm. It also faces the Malthusian trap of pop-
ulation growth outpacing food growth in the longer
term. If living conditions are initially favorable, the
population grows geometrically, but agricultural
output grows more slowly, hampered by the need
for land.

A few years after Thomas Malthus posed the
problem of population and food supplies at the
end of the 18th century, David Ricardo introduced
the key rationale for free trade in food products
when he formulated the notion of comparative
advantage, which explains why countries with rel-
atively more efficient agriculture sectors should
export food products in return for other goods.
Interregional trade in the United States offers a
good example: in a context of minimal trade barri-
ers in the 20th century, regions with greater agricul-
tural potential, such as the Midwest, replaced less
suited regions, such as New England, in the pro-
duction of field crops. Given enormous differences
in productivity between regions, the gains from
increased trade in agricultural products within the
United States are estimated to have been similar in
magnitude to the enormous gains in productivity
recorded over that period.’

Modern economic development offers a way
out of the Malthusian demographic trap, with most
regions experiencing falls in the death rate, fol-
lowed by declining birthrates and ultimately a
transition to stable or declining populations.® But
because this transition is long and complex, and
countries vary enormously in their size and share
of potential agricultural land, they have ended up
with very different ratios of agricultural land per
person (Figure 1). A group of super-land-abundant
countries, such as Argentina, have about 2 hectares
(ha) or more of agricultural land per person. Other
important agricultural exporters, such as the United
States and Brazil, have close to 1 ha per person.
Countries like China, France, and India are interme-
diate cases. At the other extreme, countries such as
Egypt, Japan, and the Republic of Korea have only
about 0.04 ha per person.

Given the vast differences in land endowments,
only international trade or massively greater pro-
ductivity in the land-scarce countries would allow
food demand in those countries to be met at rea-
sonable cost. Of these two alternatives, interna-
tional trade is the easier to implement in the short
run, and the only one directly in the hands of pol-
icy makers. Agricultural productivity growth is

FIGURE 1 Agricultural land per person, selected countries, 2009
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Note: Agricultural land is defined as arable land plus one-third of permanent pasture.

THE FREE FLOW OF GOODS AND FOOD SECURITY AND NUTRITION



enormously important in the development process
because it allows countries—whether land-abundant
or land-scarce—to raise farm incomes and potentially
to lower food prices, both of which can contribute to
lowering poverty. Trade in inputs and commodities
and in ideas can promote this improvement and con-
tribute to technological progress by facilitating the
international diffusion of technology and creating
incentives for innovation.”

Since the 19th century, many countries have been
able to take advantage of opportunities for interna-
tional food trade because of lower transport costs,
reductions in conflict, and the establishment of a
workable institutional framework for international
trade.® Two major episodes of global trade liberal-
ization have supported population growth and eco-
nomic development. The first occurred during the
19th century, when the European population dou-
bled, benefiting from food imports from emerg-
ing countries of the time (Australia, Russia, and the
United States) in the context of a safer international
order and improved communication and transpor-
tation technologies. The second occurred more
recently: since 1970, Asia has managed to combine
a doubling of population with increases in quantity
and quality of per capita food consumption, thanks
to higher agricultural productivity at home and bet-
ter integration with global markets and, in recent
years, expansion of livestock-feed exports, espe-
cially from South America. Even countries with a con-
servative attitude toward agricultural trade—such as
Japan-rely heavily on imports of nonsensitive agri-
cultural products such as maize and soybeans.

The World Trade Organization (WTO) included
agriculture in its Uruguay Round negotiations (1986-
1994), which achieved some liberalization of agri-
cultural trade and provided a framework for further
reform (for more on international trade governance,
see Chapter 8).” The Uruguay Round also included
rules on standards that reduced the risk of covert
protectionism. Regional reforms such as the estab-
lishment of the European Union (EU) and NAFTA
liberalized agricultural trade within these blocs.
Perhaps partly in response to these reforms, agricul-
tural trade liberalization became much more con-
troversial in the 2000s, with the G33 coalition in the
WTO resisting further reform of agricultural trade
in developing countries, and the food sovereignty
movement questioning the role of agricultural trade
both within and between countries.'’

BENEFITS OF OPENING TO TRADE

Opening to trade has important implications for
incomes, food consumption, nutritional outcomes,
and resource use. By encouraging production in
areas with a comparative advantage in agriculture,
trade raises countries’ incomes and provides access
to better prices on world markets. Widespread
opening to trade, of the type observed since trade
costs began to fall sharply in the 19th century, has
lowered the average cost of food worldwide. In con-
trast, limiting trade—given the huge differences

in land and resource endowments—would have
resulted in extremely high prices in land-scarce
countries, depressed food prices in land-abundant
countries, and lower real incomes in both."" This
unbalanced pattern would have been good for nei-
ther group—with Argentine tables groaning under
the weight of even more beef and Japanese farmers
struggling to produce enough food on the country’s
scarce land.

Beyond improving food availability and access,
international trade can improve nutrition by allowing
better access to a diversified food basket. Relying on
locally produced food greatly limits dietary choices. For
those living in temperate climates, it restricts options
in winter months and rules out products that require
a more tropical climate. Trade allows year-round con-
sumption of many healthy products, such as fruits and
vegetables, and gives access to nontraditional food
items that have improved nutrition—for example, allow-
ing East Asian countries to rapidly integrate more milk
into their diets; consumers in developed and emerging
economies to adopt olive oil, a healthy source of unsat-
urated fat; and markets to expand for lesser-known
nutritious crops such as quinoa.12

Similarly, international trade provides consum-
ers with various sourcing options for any given prod-
uct. Economic development has been accompanied
by an increase in the variety of food imports and
sources of food imports (Table 1). In 15 years, Ghana
moved from importing 310 food products from world
markets to 491, each product being sourced now
from 7.1 countries on average compared to 3.0 in the
past. China, which was already importing many prod-
ucts in the late 1990s, increased the diversity of its
suppliers by 50 percent on average (from 9.4 to 14.5)
to meet the expectations of consumers with growing
purchasing power. The preference for diversity is well
illustrated by advanced economies. Australia and

TRADE
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TABLE 1 Diversity of internationally traded food products

Average number of food products

Average number of origin
countries by product

Country 1998-2000
Afghanistan 97
Argentina 514
Australia 548
Brazil 540
China 575
Ghana 310
Guatemala 491
Malawi 221
Mali 250
Paraguay 379
United States 601
Uzbekistan 230

2011-2013 1998-2000 2011-2013
397 1.5 3.7
429 5.3 4.8
546 10.4 15.7
502 6.4 7.4
558 9.4 14.5
491 3.0 7.1
495 3.9 4.7
359 1.7 2.2
309 3.0 3.7
369 3.0 3.7
585 20.9 24.9
299 2.5 3.2

Source: L. Deason and D. Laborde, “Trade and Nutritional Contents,” unpublished, International Food Policy Research Institute, 2012.

Note: Food products are defined here as HS6 products (the Harmonized System 6-digits), the international classification for trade in goods.

the United States—major net agricultural exporters—
import nearly all varieties of food products and from
a rising number of countries. The growing number
of exporters is an important feature of the ongoing
globalization trend that, even for countries already
largely open, continues to deliver gains in terms of
food diversity, development of more efficient value
chains for transferring and transforming agricul-
tural products, and the emergence of new suppliers,
including from developing countries.

Trade can also contribute to the sustainability of
food systems and reduce both the risk of overexploita-
tion of natural resources and negative environmental
impacts linked to production, known as externalities.
For example, by reducing the need to rely on domes-
tic supply, trade in agricultural products can reduce
local water and fertilizer use in countries where these
inputs are relatively scarce. Analysis of the main crops
of the world’s two largest exporters, the United States
and China, shows the magnitude of these impacts
(Figure 2). While the United States is a net exporter of
"virtual”
goods that is embedded in the traded products—and

water—the water used to produce agricultural

"virtual” fertilizers, China, whose domestic resources
are already strained, saves substantial resources
through imports, partly because its partners use tech-
nology that is less fertilizer- and water-intensive than
China would have to use to replace these imports.

THE FREE FLOW OF GOODS AND FOOD SECURITY AND NUTRITION

CHALLENGES OF OPENING TO TRADE

Trade has driven great improvements in food secu-
rity and nutrition, but real risks are associated with
trade opening, including increases in inequality and
negative impacts on health and the environment.
Acknowledging and identifying problematic aspects
of the globalized food system can lead to effective
policy solutions that protect the benefits of trade.

REDISTRIBUTION, POVERTY, AND INEQUALITY. Trade
improves food access and availability, allowing con-
sumers in importing countries access to more food

at lower prices and raising incomes for producers in
exporting countries. However, free trade has redis-
tributive implications that may affect food security. In
exporting countries, the higher product prices result-
ing from international trade opportunities push local
prices up, hurting local consumers. Indeed, even “suc-
cess stories,” where increased exports raise small-
holder incomes, can be offset by the adverse economic
and nutrition outcomes for consumers. This is the story
of quinoa—as Andean exports of the grain exploded
and many poor producers enjoyed rising incomes, tra-
ditional poor consumers faced reduced access to a
nutritious staple food." To tackle inequalities related
to trade and protect people from adjustment costs, tax
and revenue transfer programs (including social safety



FIGURE 2 Water and fertilizer content embedded in international trade
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nets) are better options than restricting trade. Provision
of public goods (such as education and agricultural
research and development) can also play a role both in
increasing national incomes and improving the distri-
bution of income and opportunities.

ENERGY USE AND EMISSIONS. Bringing food from farther
afield clearly involves transport costs. Both produc-
ers and traders factor in these costs and only transfer
goods from one region to another if doing so lowers
costs or improves product quality. However, there are
externalities—unaccounted for costs, including green-
house gas emissions—associated with production and
transport of food. Such externalities should be dealt
with “symmetrically.” For example, if energy use is a
problem, it should be discouraged equally in trans-
portation, in production, and in consumption. This
approach recognizes that free trade is not the prob-
lem, but rather distortive policies, such as tax rebates
on fossil fuel use in the agriculture sector, that can
alter incentives and lead to overuse of fossil energy
are the problem. Limiting these distortionary policies—
including subsidies and tariffs—is a cornerstone of the
modern global trading system managed by the WTO.

ENVIRONMENTAL DEGRADATION. Agricultural trade is
also frequently criticized for contributing to biodiver-
sity loss and driving land use change that affects both
biodiversity and greenhouse gas emissions.'* The risk
to endangered species from agricultural production—
whether linked to trade or to domestic consump-
tion—is a real and pressing problem. Investigation
of this issue must consider not just the specific links
between trade and species loss, but also the poten-
tial land use gains from trade: trade allows for sourc-
ing products more efficiently, reducing the total
demand for land in agriculture by encouraging pro-
duction in the most efficient areas. However, by
expanding markets, trade can influence the extent
and pace of adverse environmental impacts.

Two well-studied examples illustrate the prob-
lem of biodiversity externalities. The slaughter of
30 million bison in the United States in the 1870s
was driven by tanning innovations in Europe and a
consequent booming demand for hide exports.'
With no conservation policy in place in the United
States, foreign demand clearly contributed to the
near-extinction of this iconic animal. However, sup-
pressing international trade in hides would only have
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retarded the slaughter very slightly, as American
tanners were rapidly learning the new techniques.
Even a ban on hide exports would merely have
resulted in exports of leather and other products,
with the slaughter continuing in the absence of con-
servation policy. Only public and private conserva-
tion efforts,rather than trade restrictions, ultimately
ensured the survival of the bison."

Over a century later, a debate has arisen about a
similar problem driven by the EU’s demand for veg-
etable oil to feed its biodiesel policies. These pol-
icies have increased demand for palm oil and led
to expansion of palm plantations in some parts of
Southeast Asia, where land and environmental gov-
ernance are weak. The resulting deforestation and
peatland degradation has led to loss of biodiversity,
including iconic species like the orangutan, and to
massive greenhouse gas emissions.”” Even if the EU
biofuel policies are not the main driver of the palm
plantation expansion, policy debates have been
fierce since the EU policy has aggravated the envi-
ronmental damage. In addressing such issues, it is
more important to address the root cause—weak
land and biodiversity governance in Southeast Asia—
rather than restrict trade.

UNHEALTHY DIETS. Health impacts present a simi-
lar policy challenge. Human nutrition is complex,
and people often make choices that are not in their
long-term interests. New, tasty, energy-dense, or
ultraprocessed foods, often heavily promoted, attract
many consumers. The adverse health outcomes, such
as obesity and diabetes, only become apparent with
time. If the new food is foreign, a frequent response is
to call for a ban on imports of the good, such as Fiji's
ban on imports of high-fat mutton “flaps.”"®
Identifying the source of the nutritional problem
is critical to selecting the right response. Such anal-
ysis has been done for related issues, including the
health burden of some agricultural products, nota-
bly tobacco.” Import bans may not significantly
reduce consumption, even if the problematic com-
modity was originally introduced through interna-
tional trade, because domestic substitutes emerge.
If domestic substitutes become available at a sim-
ilar cost, restricting trade will not solve the health
or nutritional problem. By encouraging domes-
tic production, trade restrictions may also create
a powerful domestic lobby opposed to efforts to
reduce consumption.

THE FREE FLOW OF GOODS AND FOOD SECURITY AND NUTRITION

In complex situations like these, the “assign-
ment principle” states that we should target each
goal with the policy that most directly affects it.*°
For example, to cut sugar consumption to reduce
obesity-related diseases such as type-2 diabetes, we
should focus on policies that directly address sugar
consumption. If the problem is that consumers lack
information about the effects of the good, then pro-
vision of information is likely the best policy. And if
the good has addictive properties that make it diffi-
cult for people to give up, even when informed of its
attributes? Perhaps consider taxes that will reduce
the risk of people becoming addicted. We know
that policies that raise the price of sugar—either con-
sumption taxes or import duties—will reduce con-
sumption. The assignment principle favors the tax
rather than an import duty, because it affects con-
sumption alone, without creating collateral damage
by stimulating domestic production.

UNDERSTANDING TRADE RESTRICTIONS

Trade barriers create economic losses by encour-
aging costly production of goods that could be
purchased on world markets for less and discour-
aging efficient production of goods that could be
sold at a profit on world markets. A tax on imports,
which stimulates production of import-competing
goods, functions as an equivalent tax on exports,
reducing exports in line with imports—it does not
create the trade surplus frequently anticipated by
proponents of protection.?' If trade policies are to
be used to raise revenue, a strong argument exists
for using relatively low and uniform rates of tar-

iff protection. Trade regimes using high rates of
protection, or variable rates of protection across
commodities or across time, create much higher
costs than low and uniform rates—a 10 percent tar-
iffis 100 times as costly, in terms of welfare, as a

1 percent tariff. So why do countries restrict agri-
cultural trade?

Several arguments for high levels of protection,
or taxation, of agriculture have been offered, includ-
ing the terms-of-trade argument; the infant industry
argument; the income redistribution argument; and
a number of arguments for “active” protection rates
that change over time, usually to stabilize domes-
tic prices. Political economy explanations of trade
restrictions look at the role of organizational and
political factors.



TERMS OF TRADE. Larger countries may be able to
improve the price of imports relative to exports—
their terms of trade—by lowering the prices of their
imports or raising the prices of exports. However,
these gains come at the expense of their trading
partners, who will pay more or earn less; it will gen-
erally be possible to make both these countries and
their trading partners better off by lowering these
barriers. This builds an argument for trade negoti-
ations to lower barriers, rather than for use of trade
barriers, since retaliation and noncooperative out-
comes lead to lose-lose situations, both at the mul-
tilateral and bilateral level and for both import and
export restrictions.”?

INFANT INDUSTRIES. Surprisingly, the infant indus-

try argument is sometimes used to justify protec-
tion for agricultural products. Proponents argue that
inferior technology prevents developing countries
from competing against established producers in
developed countries, and that protection is needed
to foster the growth of new industries. Protection

is provided through export taxes on raw products.
This is the flip side of the argument made in devel-
oped countries that they cannot compete because
of low wages in developing countries. The prob-
lem with both of these arguments is the failure to
recognize that they are two sides of the same coin.
Developed countries have higher wages because
their productivity—in a range of sectors—is higher
than in developing countries. Developing countries
hold a comparative advantage—and will be success-
ful exporters—in those sectors where their produc-
tivity is higher relative to other potential export
sectors (the theory of comparative advantage, out-
lined above). Infant industry protection for agri-
cultural processing activities does not create an
incentive to increase productivity, but rather enables
low-productivity firms to stay in business.”* This pro-
tection also frequently hurts poor agricultural pro-
ducers such as cotton growers, who receive lower
prices for their products.

REDISTRIBUTION. Another common argument for
protection is that it can redistribute income. In rich
countries, which tend to import labor-intensive
goods, using trade protection to raise the price of
these goods may raise wages relative to the returns
to capital. Protectionist policies have occasionally
been justified in this way.* In developing countries,

however, imports tend to be capital intensive and
protection against imports will tend to raise the
returns to capital relative to labor, meaning that
incomes will fall, with implications for food and
nutrition security.

VOLATILITY. Active or variable trade policies in agri-
culture are sometimes implemented to reduce
domestic impacts of world price volatility. Yet devel-
oping country markets can be destabilized by
domestic shocks, such as drought, and suffer high
domestic price volatility even when international
markets are calm.”® Global food markets have lower
volatility in the long run than most country markets
because the impact of supply and demand shocks
is spread across multiple markets. In addition, trade
connects the two hemispheres, which have differ-
ent planting and harvesting periods, further reduc-
ing global volatility. Policy interventions through
variable tariffs and export restrictions are attrac-
tive to individual countries, but increase volatility

in world market prices by reducing export supplies
and increasing import demand when world prices
rise. Once this is considered, we see these tools are
not effective in reducing the volatility of domestic
prices or in sheltering the poor from the impacts of
higher prices.?® Moreover, poorly calculated policy
interventions in many low-income countries increase
domestic price volatility. For example, use of export
bans to ensure availability of food during the 2015-
2016 El Nifio event in southern Africa resulted in
price volatility, as the supply outlook changed after
the bans went into effect.

POLITICAL ECONOMY. The most widely accepted
explanation for the high levels of intervention
seen in many agricultural markets is related to the
redistribution argument. Some sectors are able to
organize at relatively low cost and to exert strong
pressure on governments for interventions that
raise the prices of their outputs and/or lower the
cost of their inputs.?” This explains the tendency
for agricultural production to be taxed in poor
countries and subsidized in rich countries.”® In
poor countries, farmers are numerous and widely
dispersed, while urban consumers care deeply
about the price of food and are few enough to be
readily organized. As incomes grow, the number
of farmers declines sharply, and urban consumers
become both more numerous and less concerned
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about the price of food. The result is low (or neg-
ative) protection for agriculture in poor countries
and high protection in rich countries. This politi-
cal economy model explains the current high lev-
els of farm support in the United States, the EU,
and Japan.?’ It also helps explain the rise of agri-
cultural protectionism in the late 19th century. For
instance, the German “iron and rye” tariff of 1879
was Chancellor Otto von Bismarck’s response

to political pressure from Prussian Junkers hurt
by falling transportation costs and the resulting

. . . . 30
decline in European grain prices.

ENSURING SUSTAINABLE
TRADE LIBERALIZATION

As shown, the merits of trade for strengthening
food and nutrition security are clear. Self-sufficiency
is costly and likely to put food security at risk. But
this is not a call for laissez-faire. Market and pol-

icy imperfections can be alleviated by appropri-
ate interventions, and movement toward free trade
needs to be backed by active policies and strong
institutions to guarantee cooperative behavior and
coordination. International trade can be an import-
ant catalyst: it can support and accelerate eco-
nomic growth, diffusion of agricultural production
technology, and reallocation in food consumption
and production patterns. But opening to trade has
both benefits and costs, and generates winners
and losers. In the presence of incomplete markets
(for example, no pricing for carbon or biodiversity),
poor resource governance, and externalities, it can
be tempting to limit trade, switching off the catalyst
instead of addressing the root causes of economic,
health, or environmental problems. When consid-
ering policy in this situation, the assignment prin-
ciple suggests that policies should be targeted at
production when that is the source of the problem
(for example, biodiversity loss or emissions) or at
consumption (overnutrition or poor access to food)
when that is the root of the problem. Important rec-
ommendations include:

THE FREE FLOW OF GOODS AND FOOD SECURITY AND NUTRITION

ADDRESS INEQUALITY AND VOLATILITY WITH SAFETY
NETS. Investing in human capital and social safety
nets is an important way to tackle the impacts of
shocks, whether from trade reform or other events.
With improvements in biometric identification, it has
become much easier to target safety nets to ben-
eficiaries with particular nutritional needs, such as
low-income mothers of young children. Smart pol-
icy solutions will protect the population (consumers
and producers) through direct support, rather than
exporting problems to their neighbors.

ADDRESS ENVIRONMENTAL IMPACTS WITH RESOURCE
MANAGEMENT POLICIES. When looking at environ-
mental issues, policies targeting trade rather than
production, such as log export bans, are frequently
ineffective in dealing with the market failures that
lead to environmental damage.?" Likewise, dealing
with biodiversity problems requires an approach
that mainstreams good management of resources
and maintenance of diversity into production.”?

ADDRESS OVERNUTRITION WITH EDUCATION. To tackle
the nutrition challenges that arise with rapid income
increases and growing consumption, and our human
preference for rich, high-calorie foods, governments
should focus on providing information and con-
sumer education. Banning or limiting trade is likely
to promote smuggling and other illegal or unmon-
itored activities leading to worse outcomes, such

as higher prices and violation of sanitary and phy-
tosanitary norms, creating serious health risks for
national food systems on both the consumer and
producer sides.

Today, the world is facing global challenges,
including climate change and a growing population,
that cannot be solved uniquely with local solutions,
but will need strong global institutions and gover-
nance based on cooperation. These institutions must
ensure that international trade continues to con-
tribute to the peaceful redistribution of wealth and
resources among nations, fostering development,
and playing a key role in achieving food security.



“Global improvements
in food and nutrition
security under an open
and inclusive trade
regime have contributed
to falling levels of
undernourishment,
better nutrition and
greater dietary diversity,
and overall economic
development.”
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International private investments in agriculture can help
the world meet the Zero Hunger goal by boosting food
security and nutrition and supporting development.
International investments can: create jobs; develop rural
infrastructure; connect smallholders to global markets;
introduce new productivity-enhancing technologies;
and improve access to finance for farmers.

Benefits are felt through increases in production,
improved value chains, rising rural incomes, infrastruc-
ture development, increased use of digital and other
technology, and higher safety and quality standards

for food.

A study of 50 major private agribusiness investments

in Africa and Asia found that the greatest benefit was
improved ability of local people to buy more food and
more nutritious food.

Without proper governance and screening, international
investments can have negative impacts, including viola-
tions of people’s rights and access to land.

INTERNATIONAL INVESTMENT AND LOCAL FOOD SECURITY

KEY RECOMMENDATIONS

Align food security and nutrition targets with broader
national development strategies, with attention to the
role of private investment.

Promote and facilitate investment in staple and cash
crops in food insecure regions.

Support public-private partnerships for agro-infrastructure
to link farms to markets and attract investment.

Improve access to digital technology from farmer to
consumer to address information needs for produc-

tive investments.

Ensure responsible investing by implementing agricul-
tural investment principles and supporting government
screening of investments through technical assistance to
host governments.

Give preference to business models that fairly inte-
grate smallholders through contract farming or out-
grower schemes.

Prioritize investments that support women'’s empower-
ment, given women's key role in food and nutrition secu-
rity, as well as improve the position of vulnerable groups
such as youth and pastoralists.

Develop a data collection consortium to improve data
on international investment in agriculture.



International investments in agriculture have a

broad range of social, economic, and environmen-

tal impacts. At their best, they create decent jobs

that upgrade local skills, provide local farmers with
incomes, improve access to markets and finance,
develop rural infrastructure and introduce new tech-
nologies to modernize domestic sectors, create new
sources of food security, and generate lasting, mutu-
ally beneficial partnerships with surrounding commu-
nities. At worst, investments result in the displacement
of people, are detrimental to existing sources of food
security, lead to violent conflicts with local communi-
ties, damage the natural environment, fail to generate
promised benefits for the host country, and them-
selves fail financially, with companies exiting the host
country and leaving a void in their wake.

In an era when globalization—and associated
flows of international investment—is increasingly
under threat, the challenge for policy makers is how
to maximize the benefits of international invest-
ments while minimizing the risks. Achieving Zero
Hunger, the ambitious Sustainable Development
Goal 2 (SDG2), will require significant increases
in investment, including international investment.
Agricultural production must grow by 70 percent
by 2050 to keep 9 billion people fed and healthy.’

Ninety percent of this increase needs to come

from sustainable intensification of existing pro-
duction. To reach this goal, investment must be
increased in rural development and agriculture

in developing countries, including investment in
production, processing, and storage infrastruc-
ture. Current annual investment (private and pub-
lic) is about US$220 billion, significantly less than
the US$480 billion required annually if SDG2 is

to be realized.? This figure includes investment in
agriculture-specific infrastructure, natural resource
development, research, and food safety nets.

Much of this investment will need to come from
the public sector. Meeting the total cost of end-
ing hunger worldwide by 2030 is estimated to
require an additional US$11 billion per year in pub-
lic spending over and above current public invest-
ment levels, which would need to be contributed

The findings of this chapter derive from an ongoing program of
field work conducted by the United Nations Conference on Trade
and Development (UNCTAD) and the World Bank, generously
funded by the Government of Japan. The findings, interpretations,
and conclusions expressed herein are those of the authors and

do not necessarily reflect the views of the United Nations or

its officials or Member States. The authors would like to thank
Richard Bolwijn for valuable comments on earlier versions.
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by developing country governments and interna-
tional donors.> A more significant share will come
from the domestic private sector. The largest inves-
tors in agriculture are smallholders investing in
their own farms—on-farm investment is estimated
to be three times as much as all other sources of
investment combined.”

International private investment, in compari-
son, represents a relatively small share of the total
investment in developing country agriculture. Yet
the international private sector is critical to achiev-
ing the SDGs. The role of international investment in
delivering food security includes, but is certainly not
restricted to, investment in the agriculture sector,
either in primary production or other segments of
the agricultural value chain. Foreign investmentin a
range of other sectors can have positive impacts that
contribute indirectly to greater food security. In fact,
investment in agriculture alone will never be enough.
A food security strategy must be part of a broader
economic development strategy that takes advan-
tage of foreign investment flows across a range of
sectors and in the various links of the value chain.

Turning to investment in agriculture and related
food and beverage sectors, international invest-
ment can play a more important role than suggested
by its current scale. International investments can
create jobs, develop rural infrastructure, connect
smallholders to global markets, introduce new tech-
nologies that improve productivity, and improve
access to finance for local farmers. International
investments can also “crowd in” further domes-
tic investment through demonstration and spill-
over effects.

But international investments can also have
negative impacts on host countries and local com-
munities and have been criticized in recent years
for violations of people’s rights and access to land.
Itis important, however, not to conflate foreign
investment in agriculture with foreign investment
in land for primary production. A significant and,
anecdotally at least, increasing share of interna-
tional investment occurs through business mod-
els that require little land, such as contract farming
and processing operations. Furthermore, invest-
ment is often through modes that require neither
land acquisition nor equity investment in the host
country, and instead focus on the economic power
that multinational enterprises have over links in the
value chain.’

INTERNATIONAL INVESTMENT AND LOCAL FOOD SECURITY

INTERNATIONAL INVESTMENT
AND FOOD SECURITY

International investment affects food security across
its four key dimensions: availability of food; access to
food; stability of supply; and safe and healthy utiliza-
tion, including access to nutritious diets.® To design
policies that ensure that international investments
enhance food security, governments need to be
aware of the potential positive and negative impacts
and the various pathways through which investment
affects food security (Figure 1).

DOMESTIC PRODUCTION. The most direct impacts on
food security are felt when an international inves-
tor engages in the production of staple crops for
domestic consumption, which improves their avail-
ability and stability of supply. International investors
may also enter other segments of a country’s domes-
tic agricultural value chain, as suppliers of inputs,
processors, or supermarkets and retailers, which can
also enhance food availability and stability of supply.
However, to the extent that international agricultural
investments are either in production for export or in
high-value-added cash crops, the directimpact on
staple crops and local food security will be limited
and potentially negative. For example, where large
areas of land are converted from staple crop to cash
crop production, poor urban consumers may be
adversely affected by rising prices for staple crops.

RISING INCOMES. Multinational enterprise activity can
enhance food security indirectly through rising rural
incomes. International investments can increase for-
mal employment levels and the number of people
enjoying a living wage. Where a contract farming

or outgrower business model is adopted, farm-

ers receive revenue from their sales to the investor.
When an investor sources other inputs (such as fer-
tilizer or equipment) locally, suppliers also benefit.
Higher and more stable incomes improve people’s
ability to access food. And higher incomes tend to
be associated, at least initially, with a shift to more
nutritious diets, thereby improving food utilization.

PRODUCTIVITY AND TECHNOLOGY. Multinational enter-
prise activity can also lead to improvements in

domestic agricultural productivity, both in domestic
and internationally run farms and operations. Where
training and contract farming or outgrower schemes



FIGURE 1 International investment in agriculture and impact on food security
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exist, the resultant spillover gains in production vol-
ume and efficiency can occur beyond the invest-
ment area. The transfer of agricultural technology,
modern management techniques, use of enhanced
inputs, and better supply chain management can all
contribute to increases in the amount of food pro-
duced (improving availability) and better distribution
(improving access). The digital economy in partic-
ular is making a growing contribution to productiv-
ity. The critical importance of increasing agricultural
productivity is recognized by SDG2 target 2.3 to
"double the agricultural productivity and incomes of
small-scale food producers” by 2030.

INFRASTRUCTURE. Multinational enterprises require
infrastructure to store and transport output from
their operations, especially for export products.
International investment in infrastructure—by inves-
tors, host governments, or through public-private
partnerships—that connects producing regions to
urban centers and ports can promote other invest-
ments in rural development. Building these con-
nections can help improve food access and stability
of supply for food-insecure regions. Improved

infrastructure can also play a critical role in reducing
the postharvest losses that often result from inade-
quate transport, storage, and refrigeration facilities.®

NATURAL RESOURCES. Depending on the busi-

ness model adopted, international investment can
alter access to natural resources, especially land

and water. This is particularly true for large-scale,
land-based investments that require relocation of
people in order to provide secure tenure to inves-
tors. Such business models have real potential for
socioeconomic harm, including jeopardizing existing
food availability and access.

QUALITY AND SAFETY STANDARDS. Finally, international
agribusinesses can introduce higher quality and safety
standards for food. Their involvement in agricultural
production has spillovers related to quality control,
food standards, and consumption patterns that can
lead to improved food utilization and nutrition in host
developing countries. In some cases, however, unde-
sirable food consumption patterns, such as frequent
fast food meals that are less nutritious than traditional
diets, may be emulated in developing countries.
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FIGURE 2 Product and market focus of foreign and domestic investors in agriculture
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EVIDENCE FROM FIELD WORK

With these theoretical linkages between inter-
national investment and food security in mind,

we now turn to evidence from the field. A

five-year program of field research—undertaken
by the United Nations Conference on Trade and
Development (UNCTAD) and the World Bank under
the auspices of the interagency working group of
UNCTAD, the World Bank, the International Fund
for Agricultural Development, and the Food and
Agriculture Organization of the United Nations—
conducted extended field work in close concert
with over 50 major private agribusiness invest-
ments in Africa and Asia. More than 500 external
stakeholders (community members, employees,
resettled persons, government officials, civil soci-
ety organizations, suppliers, and local business
owners) were interviewed to gather perceptions
regarding the full range of impacts of these invest-
ments, including impacts on food security.’

Of the investors included in the field research,
fewer than one-third were producing staple crops
for sale in domestic markets, meaning their direct
impact on food availability was low (Figure 2). Most
investors were either selling to export markets or
growing cash crops that were not part of the local

INTERNATIONAL INVESTMENT AND LOCAL FOOD SECURITY

staple diet. Local communities often switched
from growing staple crops to growing the crops
that investors committed to buy as part of contract
farming arrangements. At one site, local farmers
were encouraged to intercrop the cash crop intro-
duced by the investor with their local food crops.
The main positive impact on food security and
nutrition was the ability of local people to buy
more food—and more nutritious food—due to a
rise in rural incomes from direct employment, par-
ticipation in outgrower schemes, and broader
economic spillovers related to the agribusiness
investment. These benefits were not automatic,
however. Some investments in the study operated
as "enclaves”"—predominantly employing expa-
triates, adopting estate-style business models,
importing inputs, exporting produce, and gener-
ating few linkages with the local economy—with
limited benefits to local and national food secu-
rity. For food security improvements to occur,
jobs must be stable and pay a decent wage; out-
grower schemes must be well designed and pay
fair prices; and strategies must be in place to max-
imize forward and backward linkages between
the investment and the local or national economy.
Value-chain multipliers can also yield significant
local impacts. For instance, an investor in Tanzania



invested in a new processing facility, adding fur-
ther value to the primary product. The resulting
product was sold to local beverage industries, cre-
ating some 60 additional jobs. The new facility also
acted as an incentive for local people from within
and outside the area to establish logistics compa-
nies to support the investor’'s operations.

Training provided as part of some outgrower
schemes helped local smallholders to improve
productivity, thereby improving the availability
and stability of food sources (where food crops
are grown), and to increase the income received
through such schemes. Training was not always
provided, or in some cases was provided but not
beneficial. This depended on the design of the out-
grower scheme and the level of technical support
provided to outgrowers by the agribusiness.

Some investors built roads or other rural
infrastructure, including for provision of water and
electricity, required for project implementation,
but which was also made available for wider local
public use. For smallholders, these investments
contributed to improved productivity and market
access, thereby improving food access, availability,
and stability of supply. An investor in Cambodia
constructed and improved road infrastructure
in surrounding villages that resulted in better
access for the residents and improved market
access for local farm produce. The investor built
a 4-kilometer road to connect a key junction
with its farm and has maintained a 50-kilometer
section of government road. The surrounding
area was previously left uncultivated because of
inaccessibility, but since the road construction,
people have returned and it is now a market
town. In another instance, an investor provided
free electricity to support the operation of local
businesses where public electricity could be
unreliable. Despite some similar positive examples,
a lack of rural infrastructure generally remained a
major constraint to food security, and the lack of
transportation and storage facilities contributed
to food loss and waste along the supply chain in
food-insecure areas.

In the worst cases, the arrival of an agribusiness
investor was detrimental to food security. This
occurred where allocation of large land areas to
investors forced the displacement or resettle-
ment of local communities. When displacement
occurred, existing sources of food security were

often jeopardized. Even when resettlement con-
formed with principles of free, prior, and informed
consent, there was a risk that resettled persons,
relying on alternative livelihoods and food sources,
would suffer a decrease in food security.'® Reduced
access to land and natural resources, including
water, on which smallholders often depend for sur-
vival was the main negative impact identified. In
addition, the fencing off of land may impede local
access to particular resources if areas and routes
become unusable. One woman explained that she
and other women in her village used to collect wild
spinach and a variety of other edible plants on land
they no longer had access to, due to an electri-
fied perimeter.

Food security also suffered when investments
were failing or struggling. A significant proportion
of agricultural investments failed to achieve
anticipated outcomes, many for reasons that could
and should have been foreseen and dealt with at
the outset through a comprehensive screening
of prospective investors and investments.

Financial and operational success is essential

for investments to make a positive contribution

to sustainable development in the host country
and to local communities. Moreover, when local
communities become reliant on investors for
income, either through direct investment or
outgrower schemes, the failure and departure of
an investor can leave local communities struggling
to find alternative means to ensure food security.
One investor in Mozambique had to reduce
permanent employee numbers and was three years
behind schedule due to the withdrawal of a key
financier during the implementation phase. It also
had to put a planned smallholder scheme on hold.
On the other hand, an investor that successfully
developed an outgrower scheme in Cambodia
was able to move from semi-processing in the host
country to establishment of full-scale processing
and export operations, generating further
employment, value added, and export revenue
for the host country—with significant benefits for
food security.

Overall, research indicated a wide range in the
extent to which investors contributed to food secu-
rity, depending on the business model, crop, tar-
get market, integration with the local economy,
approaches to social and environmental responsi-
bility, and the financial success of the investment.
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POLICY APPROACHES

How can policy help to maximize the food security
contribution of international investments and mini-
mize the associated risks?

NATIONAL DEVELOPMENT STRATEGY. Although inter-
national investment in agriculture and related value
chains is not a panacea that can deliver food secu-
rity and nutrition alone, international investment
can play a key role in providing demonstration
effects, enhancing productivity through technology,
and catalyzing market access. But its role in boost-
ing food security must be part of a broader nation-
ally appropriate development strategy. The critical
factor is to align food security and nutrition targets
with the broader national development strategy
and to be selective about the type of international
investment desired.

INVESTMENT PROMOTION AND FACILITATION.
There is a case for targeted agricultural invest-
ments in remote and food-insecure areas that
may not appear attractive to international inves-
tors. Boosting investor interest in these areas will
require investment promotion and facilitation
in food-insecure regions, coordinated by cen-
tral governments and attentive to the needs of
regions and local communities. This might include
fiscal, financial, and technical support through
“sustainability-based” incentives aimed at promot-
ing investment conditional on its sustainable devel-
opment impact."" Some countries have sought to
develop and market a pipeline of bankable proj-
ects in agricultural growth poles or corridors such
as the Bagrépoéle in Burkina Faso and the Southern
Agricultural Growth Corridor of Tanzania."?
Investment in either staple or cash crops could
generate employment or incomes for food inse-
cure people, improving food access. Investment
in staple crops would have the additional advan-
tage of improving local and national food avail-
ability. With increasing urbanization in developing
countries, potential exists for investors to con-
sider production of domestically consumed crops.
At the same time, it must be recognized thatin
some areas the underlying reason for food inse-
curity—such as conflict or extreme drought—can-
not be addressed through investment and requires
other strategies.

INTERNATIONAL INVESTMENT AND LOCAL FOOD SECURITY

RURAL INFRASTRUCTURE. Investment in remote areas,
and indeed all agricultural investments, must be sup-
ported by adequate rural infrastructure to enable
investors to run their operations and transport pro-
duce to market. While examples exist of multina-
tional enterprises’ investing in infrastructure facilities
that benefit farmers and promote rural develop-
ment, rural infrastructure remains inadequate in
many developing countries. Improving infrastructure
will require promotion of public-private partnerships
for agro-infrastructure, including power, irrigation,
transport, and storage networks.

DIGITAL ECONOMY. A further critical component of the
commercialization and modernization of agriculture
sectors is access to digital technology for farmers and
domestic agribusinesses. Agriculture in developing
countries is becoming increasingly integrated with
the digital economy. Farmers can use mobile phones
and applications to access information on weather
and climatic conditions, to find market prices, to hire
equipment, and to link with customers and suppli-
ers along the value chain.” Digital adoption remains
low in countries where food insecurity is most preva-
lent: in developing countries as a whole, 70 percent of
the population has 3G broadband coverage, but only
40 percent uses the internet; in the least developed
countries, 50 percent has coverage, but usage is only
13 percent.' Developing countries should enact poli-
cies that speed up digital adoption in the wider econ-
omy, through investment in infrastructure and in skills
development for farmers to increase adoption and
use of digital technology and services.

RESPONSIBLE INVESTMENT PRINCIPLES. More broadly,

the impact of investments on food security depends
on investors' approach to social and environmen-

tal responsibility. For foreign investments to make

a positive contribution to reducing food insecurity,
both good governance by host country governments
and responsible behavior by investors are necessary.
Ensuring responsible behavior calls for practical imple-
mentation of responsible agricultural investment prin-
ciples. Several sets of principles have been devised;
the challenge for investors and host governments is
how to apply these on the ground in day-to-day deci-
sion making. To this end, UNCTAD and the World Bank
produced a series of guidance notes for use by private
investors and governments that are relevant to specific
issues, including food security and nutrition."



INVESTOR SCREENING AND MONITORING. A critical ele-
ment of ensuring responsible investment is improv-
ing host country governments’ ability to screen and
select among prospective investors. Government
screening procedures were often underresourced
and lacked capacity to assess the viability of busi-
ness plans. Screening and selection of prospective
investments is a critical component of countries’
policy frameworks, intended to ensure that invest-
ments maximize social, economic, and environ-
mental benefits while minimizing risks. Screening
should verify that a proposed investment aligns with
national food security strategies, that it has a via-
ble business model to be run by competent man-
agement, and that the investor takes its social and
environmental responsibilities seriously. Screening
should consider the full range of potential food
security impacts of an investment. The UNCTAD-
World Bank guidance notes, mentioned above,
provide detailed advice on how governments can
improve screening and monitoring procedures.

INCLUSIVE BUSINESS MODELS. Preference should be
given to business models that employ contract
farming or outgrower schemes, as opposed to
large-scale, estate-style models. Support from inter-
national investors to small-scale producers—through
training, provision of inputs, and access to finance—
is a key mechanism for achieving the SDG target of
doubling agricultural productivity among smallhold-
ers. These inclusive business models link small-scale
producers with global value chains and increase
rural incomes, provided the schemes are designed
in a fair and transparent manner. Support for cooper-
ative arrangements among outgrowers can improve

economies of scale and collective bargaining power,
redressing to some extent the power differential
between investors and producers. Governments, in
partnership with international development agen-
cies, can help to develop model contracts between
investors and outgrowers or cooperatives, with a
view to safeguarding the interests of smallholders.

WOMEN'S EMPOWERMENT AND VULNERABLE GROUPS.
Progress in women'’s empowerment and gender
equality is strongly correlated with improved nutri-
tion." Given these multiple benefits, priority should
be given to investments that have a positive impact
on women’'s empowerment, by providing training,
integrating women into the workforce, facilitating
their participation in outgrower schemes, and giv-
ing them a voice in decision-making and consulta-
tive forums. Attention should likewise be given to
improving the position of other vulnerable groups,
such as youth and pastoralists.

DATA AND RESEARCH. Finally, more detailed and com-
parable data are needed on the patterns and impact
of international investment. Official data are not
available on a sectoral level for many countries, and
international investment deals are often conducted
without public transparency. Data sources often rely
on media reports that have proved inaccurate. The
international community should develop a data col-
lection consortium to improve data on investments
in agriculture. Further research is also needed to
analyze the impacts of international investments on
food security and increase understanding of how
best to design policies to maximize positive impacts
and minimize negative ones.
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Politically motivated arguments for immigration restric-
tions are increasingly common but not supported by evi-
dence on economic and employment impacts, crime, or
fiscal costs associated with migrants.

Voluntary migration can improve food security both

for migrants and for the families left behind by rais-

ing incomes and reducing pressure on resources.
Migration provides a critical option for poor rural and
urban families.

Conflictis driving increasing involuntary migration.
Despite concerns, refugee camps can benefit local com-
munities by stimulating incomes and entrepreneur-

ial activity.

Further research is needed on the links between migra-
tion and food security, but evidence suggests a net
positive impact for migrants, their families, and the com-
munities accepting migrants.

TIGHTENING BORDERS AND THREATS TO FOOD SECURITY

KEY RECOMMENDATIONS

Improve mechanisms for seasonal migration. Helping
farmers to migrate within countries to find alternative
work during the lean season can boost food security.
Reduce international migration costs at the source.

In the face of increasing restrictions abroad, migrant
source countries can lower domestic obstacles to migra-
tion and support participation of members of poor com-
munities in legal migrant work programs.

Develop innovative financial products to facilitate migra-
tion. Migration can be costly, but new technologies and
related financial products may offer ways to lower costs
for the poor.

Intensify use of technology to improve services before
and during crises. New information and communication
technologies are improving early warning systems and
management of crises and refugee camps.



Recent changes in the political landscape in the United
Kingdom and the United States have put tighter bor-
ders and migration restrictions on the agenda.’

Concerns about unchecked migration have also risen
in mainland Europe, as migration by boat to Italy from
Libya grew rapidly after civil war broke out in the coun-
try in 2014. Meanwhile, protracted violence in Central
America, the Middle East, and the Lake Chad basin has
led to increasing flows of people out of their homes
and farms into internally displaced persons (IDP)
camps and refugee camps in neighboring countries.
Governments in receiving countries have responded
to the increasing voluntary and involuntary movement
of people out of developing countries and conflict
zones either by raising the rhetoric on border enforce-
ment or reducing the number of voluntary migrants
and of refugees they are willing to absorb. Yet over-

all flows of refugees, or forced migrants, may increase
in the future. Models of climate change suggest that
environmental displacement will increase pressure
for migration from environmentally threatened areas
of developing countries.? And while accurately pre-
dicting migratory responses to either environmental
degradation or climate change is difficult, recent work
definitively links temperature changes to changing
migration patterns across countries.’

MIGRATION AND TIGHTENING BORDERS

When borders are tightened, food and nutrition
security are potentially threatened in several ways.
First, it is well established that migrants who leave
voluntarily enjoy higher living standards after they
migrate.* Migrants who were food insecure prior
to leaving therefore have a better chance of being
food secure postmigration; restrictions on migra-
tion would leave them food insecure. Second,
households that migrants leave—source house-
holds—also tend to become better off on a per
capita basis as a consequence of migration. This
improvement occurs either because of remittances
sent home by migrants or because the gain in con-
sumption on a per capita basis outweighs the loss
in household production. If family members can-
not migrate, such households are more likely to
be food insecure. Third, in the context of forced
migration, reduced opportunities for permanent
resettlement can expose refugees to prolonged
food or nutrition insecurity and strain donor
resources used to support IDP and refugee camps
in protracted crises.

Though in theory a clear connection should
exist between migration and food and nutrition
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security, the literature does not explicitly link the
two concepts. Research on migration tends to
neglect food security outcomes, while the food
security research tends to neglect migration.” From
the perspective of migration analysis, it is difficult
to demonstrate how migration affects food secu-
rity for those who leave or for those left behind,

as unobservable factors affecting the migration
decision may also affect food security.® From the
perspective of food security analysis, many of the
surveys that collect information on food security at
the national level neglect international migration
because itis a “rare event” and not deemed suffi-
ciently important to include in either censuses or
labor force surveys.’

Here, we look at what we know about the links
between migration and food security, evaluate the
political rationale for immigration restrictions, and
consider the implications for voluntary and involun-
tary migration and food and nutrition security.

THE "RATIONALE" FOR
TIGHTENING BORDERS

Proponents of increased restrictions on immigra-
tion and refugee resettlement make three main
arguments. First, they are concerned that increas-
ing immigration and refugee populations will
reduce the wages of native workers. Evidence sug-
gests that the size of the migration flow matters—
only quite large refugee flows appear to negatively
affect outcomes in labor markets among natives.
For example, the Mariel boatliftin 1980, an influx
of Cuban refugees into Miami that increased the
labor market by about 7 percent, did not affect
natives’ wages, even among high school drop-
outs.? Substantially larger refugee flows, how-
ever, can affect employment outcomes among
natives. Preliminary research demonstrates that
the influx of Syrian refugees into Turkey, number-
ing 1.7 million by mid-2015, displaced natives from
the informal sector, while increasing formal-sector
opportunities among less-educated native men.’
Similarly, in Colombia, the displacement of rural
residents from conflict-affected areas to urban
areas led to lower wages among unskilled work-
ers in cities unaffected by violence, as the share

of internally displaced workers in the urban labor
force rose as high as 12 percent."® However, immi-
gration can have positive effects on wages among

TIGHTENING BORDERS AND THREATS TO FOOD SECURITY

subgroups of the population; for example, the
notable increase in women's participation in the US
labor force over the past 50 years might not have
been possible without immigrants available to pro-
vide labor for domestic tasks."

A second argument relates to immigrants and
crime. Proponents of restrictions suggest that immi-
grants and refugees commit more crimes, and pub-
lic opinion is often swayed to this belief."? The fear
that refugees and other immigrants may be linked to
terrorist organizations has exacerbated this concern.
Studies in both the United States and the United
Kingdom suggest small increases in property crime
but no differences in other crime rates as a result of
immigration. In the United States, perhaps the best
available study uses a policy change in Arizona to
examine the impact on crime of a reduction in the
presence of Mexican immigrants. Immigrants were
found to be associated with increased property
crime, but this effect can be almost fully explained
by the gender and age composition of Mexican
immigrants in Arizona, who are predominantly
young and male.” Similarly, a study of two immigra-
tion waves into the United Kingdom from Eastern
Europe found only a small increase in property
crime after the first wave and a decline following
the second wave.'* Moreover, there is no evidence
to substantiate the notion that immigrants have a
greater proclivity to engage in terrorist attacks than
other citizens.

Third, proponents of restricting immigration and
refugee resettlement point to the fiscal costs of immi-
gration, often neglecting the tax contributions made
by immigrants. Since 1995, immigrants as a group
have made a positive fiscal contribution to the United
Kingdom, while natives, on net, cost the government
more than they pay in taxes." In the United States, a
2017 report prepared by the Department of Health
and Human Services, but not released by the cur-
rent administration, estimated the 10-year net ben-
efit of refugees to the US economy at US$63 billion;
much of that benefit is attributable to long-term refu-
gees who come from countries such as Viet Nam and
Cambodia and earn on par with natives.'® Finally, a
consensus report from the US National Academies of
Sciences, Engineering, and Medicine concludes that
immigrants not only add to fiscal revenues but also
help to grow the overall economy."” Clearly migrants
and refugees can be positive contributors to their
destination countries over time.



FIGURE 1 Proportion of international migrants from rural areas, selected countries
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VOLUNTARY MIGRATION

Linking voluntary international migration to food and
nutrition insecurity is complex. Although both urban
and rural areas are affected by voluntary migration,
poverty and undernutrition, precursors of food inse-
curity, are concentrated globally in rural areas.'
However, the effect of emigration on food security
in rural areas is often overlooked due to the precon-
ception that international migrants tend to come
from urban areas. To estimate the share of migrants
from rural areas, we compiled 13 comprehensive
data sources from developing countries that include
information about family members living abroad."
In general, with the exception of Bangladesh, the
proportion of migrants who left rural areas for inter-
national destinations was roughly equivalent to the
proportion of the population living in rural areas
(Figure 1), meaning that international migration is
clearly linked to rural poverty.

Decisions made by rural households to send out
migrants are interrelated with other decisions that
affect their food security.?® Households must weigh

the expected benefits of migration against all the
costs, including financial, psychic, and job-search
costs. Among households at risk of food insecurity,
those costs may be substantial and difficult to over-
come, particularly for international migration.”’ Once
a rural household member leaves, his or her labor is
no longer available for household agricultural pro-
duction; however, remittances sent back by migrants
may compensate for that loss and can be used for
consumption or invested in agricultural or non-
agricultural production. Remittances may arrive with
atime lag as migrants establish themselves and pay
off loans related to the journey. Thus the impacts on
food security and nutrition are complex for source
households, particularly as rural households receiv-
ing remittances may substitute food purchases for
home production.

Establishing a causal link between migration and
improved food and nutrition security requires sev-
eral steps.’? The first is to show that migration affects
household agricultural production or incomes
among source households, depending on whether
households rely primarily on their own production
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or on markets for food. Next, it must be shown that
either increased production or income leads to
increased food consumption on a per capita basis;
households may choose to sell any production in
excess of consumption needs, or to save any addi-
tional income generated through migration, rather
than boosting consumption. If regular food shortfalls
occur during the year, the increase in income may
not be enough to increase food and nutrition secu-
rity; additional income or product must be available
during times when households normally fall short
of food.

In fact, little direct evidence links migration and
standard measures of food security. However, the
available indirect evidence in countries with high
levels of food insecurity suggests that, across sev-
eral different contexts, migration leads to greater
food security among those who are left behind when
migrants voluntarily leave households. For exam-
ple, in Guatemala and El Salvador, stunting preva-
lence among children under five appears to be lower
among migrant source households than non-source
households.?® A study from Tajikistan suggests that
left-behind members of source households have

higher per capita kilocalorie consumption than
non-source households.?* International migration like-
wise tends to increase the incomes of source house-
holds, largely through remittances.?®

Internal migration can also increase food secu-
rity. A program that gave food-insecure households
in northwest Bangladesh money for bus tickets—
less than US$9 per potential migrant—during the
hungry season led to permanent increases in sea-
sonal migration as well as in per capita consumption
among migrant households.’® However, because
migration entails large costs, the poorest of the
poor are often unable to leave, limiting the scope
of impact on food security despite increases in con-
sumption among the better-off poor households.

Tightening restrictions on migration only serves
to increase both monetary and nonmonetary migra-
tion costs, with monetary costs disproportionately
affecting those potential migrants with the fewest
resources. Increasing migration costs to specific
destinations would either reduce the migration rate
among relatively poor potential migrants, or change
the set of potential destinations for these house-
holds. To illustrate, Figure 2 shows the propensity

FIGURE 2 Household income and probability of international migration, Bangladesh

.08
)
)
<
()
w
>
)
2 .06
£
=
c
©
2
Rl
€
©
c .04
o
=
©
c
=
(V]
b
£
=
o)
>
2 .02
=
©
Q
o)
j
o
0

8 9

Monthly household expenditures (logarithm)

Source: Authors, based on data from the Bangladesh Integrated Household Survey 2015.

TIGHTENING BORDERS AND THREATS TO FOOD SECURITY



to migrate from rural Bangladeshi households; the
probability is low for the poorest households and
then increases rapidly at higher income levels. If
migration costs were to rise, the entire curve would
shift to the right, reflecting greater difficulty for peo-
ple from relatively poor households to migrate, and
therefore potentially increasing the incidence of
food insecurity.

Important migrant flows that affect food secu-
rity in source countries are those from Central
America to the United States and from South Asia
to the Middle East. In migrant source countries
with large remittance inflows, such as Bangladesh,
El Salvador, and Guatemala, between 10 and
15 percent of the population is considered food
insecure. Increased migration restrictions imposed
by the primary host countries could exacerbate
food insecurity.”” Proposed increases in the forced
removal of migrants already abroad, particularly
in the United States, would only exacerbate these
negative impacts, as rural source communities
would have to absorb returning migrants while no
longer receiving remittances.

INVOLUNTARY MIGRATION

The number of refugees and IDPs doubled between
2007 and 2016, to around 64 million people.?® In the
presence of conflict, people risk personal or famil-
ial safety if they choose to stay. But if they choose to
leave, they might face dramatic uncertainty about
their food and nutrition security, at least in the

short term. Of course, food insecurity can also play
an important role in sparking conflicts in the first
place.*® When conflicts arise and people begin to
flee, the United Nations is called upon to provide
food and/or cash aid to refugees to mitigate food
and nutrition security risks. As emergency food aid
is planned and distributed, it can have both a direct
effect, which is a transfer, and an indirect “insurance”
effect, as the anticipated aid effectively ensures
food security.*® As the world’s displaced population
has grown, more crises have become protracted,
stretching the resources required to stave off food
insecurity among refugees. Donor fatigue can set in,
creating greater risk of food insecurity. One solution
is to integrate more refugees into economies able
to absorb them through resettlement programs;
however, this requires countries willing to receive
those refugees.

Given the proposed and existing restrictions
on refugee resettlement programs, a primary pol-
icy question for developing country governments
that host refugee or IDP camps is whether these
camps increase or reduce food insecurity among
local residents. Despite concerns that refugee camps
may stretch local resources, studies suggest that
the camps stimulate incomes and entrepreneur-
ial activity among locals living nearby. Research
on Kagera, Tanzania, which hosted refugees from
Rwanda and Burundi, found that proximity to camps
was welfare-increasing on average, though agricul-
tural wage workers faced additional competition
for jobs.>" Similarly, Kenyans within 10 kilometers of
the Kakuma refugee camp in northwest Kenya have
a consumption rate that is 25 percent higher than
similar Kenyans who live farther from the camp.*?
And models of two refugee camps in Uganda sug-
gest that potentially substantial economic benefits
arise among households within 15 kilometers of the
camps.’ In the Kenya and Uganda studies, food aid
provided by the World Food Programme factors into
the impact of the camps on nearby households; these
benefits create employment and therefore increase
economic activity among both refugees and locals.
Without such aid, local economies could suffer.

WHAT CAN BE DONE?

The perception of migrants is increasingly negative
in receiving areas, whether for economic reasons

or not, and politicians in some migrant destinations
are either reducing or threatening to reduce immi-
gration and the acceptance of refugees. Migration
restrictions will raise the cost of migrating to some
destinations, so that, in the short term, poorer, less
food-secure households will be less able to send out
voluntary migrants. Restrictions on the resettlement
of refugees could lead to prolonged stays in camps
or returns to unsafe situations where food insecurity
is high. In the current global political climate, what
can be done to mitigate these effects and support
the food security benefits of migration?

IMPROVE MECHANISMS FOR SEASONAL MIGRATION
Among farmers who are food insecure, the value of
their labor on the farm fluctuates with the agricul-
tural season. There are times during the year when
agricultural laborers can leave the farm with little or
no consequence for farm productivity. One policy
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option is to promote seasonal migration, as in the
successful experiment in northwest Bangladesh.>*
Evidence Action, an international nongovernmental
organization, is currently testing a scaled-up version
of this program in both Bangladesh and Indonesia,
providing a US$20 transportation subsidy to farm-
ers to catalyze migration during the lean season.>
Seasonal internal migration is not subject to the
same political challenges as international migration,
but can offer many of the same benefits. In addition,
nongovernmental actors could implement similar
programs designed to make existing cross-border
seasonal migration programs, such as New Zealand's
Recognised Seasonal Employer program, more
accessible to food-insecure households.

REDUCE INTERNATIONAL MIGRATION COSTS AT

THE SOURCE

While developed countries may seek to restrict
migration from developing countries in the near
future, developing countries can act unilaterally to
increase access to migration opportunities for their
most vulnerable residents. Bureaucratic obstacles
such as high passport costs can be removed. And in
countries such as the Philippines that operate legal
contract-work programs with countries with labor
shortages, migrant recruiters could be required to

. 36
also target relatively poor rural areas.

DEVELOP INNOVATIVE FINANCIAL PRODUCTSTO
FACILITATE MIGRATION

Costs related to directly financing migration and ini-
tial adaptation to the destination may limit the abil-
ity of food-insecure households to pursue migration
as a coping strategy. Migrants must often turn to

TIGHTENING BORDERS AND THREATS TO FOOD SECURITY

costly informal channels to finance these expenses,
yet new migration restrictions will only serve to
increase such expenses. Due to reduced costs both
of managing accounts through mobile phones and
of monitoring credit, it is now possible for financial
service providers to develop new products. Mobile
technology can also be harnessed to allow migrants
to remain better connected to their home country,
which would allow poorer potential migrants access
to necessary capital at a lower cost.

INTENSIFY USE OF ICTTO IMPROVE SERVICES BEFORE
AND DURING CRISES

Resources for forced migrants and refugees are not
likely to increase in the near future, so it is essential
to be as efficient as possible in providing aid to ref-
ugees in need. Newer information and communi-
cation technologies (ICTs), such as remote sensing,
data collection on mobile phones, and improved
connectivity, can be used both to help warn of cri-
ses before they occur and to manage them after
they occur. The integration of early warning sys-
tems and social protection can help mitigate crises
before they occur.’” Developing improved methods
of tracking resource use and flows into or out of IDP
or refugee camps can contribute to better standards
of living and improved nutrition for long-term camp
residents. These strategies can also increase the
capacity of camps in terms of number of refugees
and quality of services offered in situations where
opportunities for permanent resettlement are lim-
ited. ICT use need not be limited to tracking flows
of people and resources; technology can be used to
improve management and monitoring of crises and
responses more broadly.



“Politically motivated
arguments for immigration
restrictions are
increasingly common
but are not supported by
evidence on economic
and employment impacts,
crime, or fiscal costs
associated with migrants.”
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Open data can improve the performance of food
systems and help achieve global food and nutri-

tion security.

Accessible data are critical for decision making, from the
farm to the retail level of food systems.

Open data increase both the visibility and utility of
research, allowing researchers to create more knowl-
edge products and support decision making.

Open data allow governments to make evidence-based
policy decisions and push governments toward
increased accountability.

Data quality and ease of use are essential for putting
data to use, but datasets are often too large or complex
to be easily handled.

Inequality in access to knowledge is increasing. Data
policies, commitments, and investments can improve
access to and use of knowledge, but current commit-
ment and action on open data are uneven.

KEY RECOMMENDATIONS

Democratize data access and improve livelihoods by
putting data tools, such as mobile-phone apps, into
farmers’ hands.

Increase the efficiency of knowledge transfers to prevent
loss of information and ensure uptake in the field.

Make government “big data” public to drive high-quality
analysis of food systems and better policy and deci-
sion making.

Build open data initiatives, including to reduce inequal-
ity and address issues of data quality, use, storage,

and dissemination.

Increase data quality and ease of use through better
data collection, new tools, working groups, capacity
building, and improvements in big data platforms.
Empower citizen stakeholders to demand open data
through capacity building and access to data tools.

ACHIEVING FOOD AND NUTRITION SECURITY THROUGH OPEN ACCESS DATA



Despite global reductions in hunger, malnutrition,
and poverty, food and nutrition insecurity remain a
global challenge. Reducing hunger and malnutrition
requires evidence-based decision making, which in
turn depends upon access to knowledge and data.
Support is growing for “open data“—data that can
be freely used, shared, and built on by anyone, any-
where, for any purpose.’ Widespread open access
to usable knowledge and data for farmers, busi-
nesses, and governments can improve the perfor-
mance of food systems. However, under increasing
isolationism and nationalism, there are worrisome
restrictions on the free flow of knowledge and data.
Ensuring open access will be critical to supporting
better food systems and strengthening food and
nutrition security.

BENEFITS OF OPEN ACCESS

Data are the foundation of decision making in all sub-
sectors of our food systems, for example, seed or
fertilizers or finance. Producers depend on knowl-
edge of inputs—including land, water, other natural
resources, fertilizers, seeds, and credit—and on crop-
ping system data that inform what crops to grow,
when, where, and how. Data are equally important

=
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for other segments of the value chain, including data
on quality control, markets, prices, and consumption.
Open flow of knowledge and information is there-
fore critical from the farmer to the retailer. Likewise,

knowledge is critical for government policy making
and program design. Policy makers’ effectiveness
depends on the evidence base they can draw on.
Enabling open access to knowledge and data low-
ers the costs associated with gathering and access-
ing data and drives better decision making and
improved products and services.?

At the farm scale, field-level knowledge and
information made available to farmers have the
potential to improve agricultural productivity. Easily
accessible information about breeding, soil man-
agement, improved irrigation, plant protection,
and postharvest management can greatly enhance
farmers’, especially smallholder farmers’, opera-
tions and improve end results.> As farmers face cli-
mate change—associated with variability in weather,
including erratic rainfall-improved access to data
and knowledge about weather patterns can help
them increase their resilience. Better flow of data

This chapter benefited from research and writing assistance from
Namita Paul and Sivan Yosef.
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can also address the information asymmetries within
markets that can put farmers’ operations, especially
smallholder farmers, at a disadvantage. When price
data are openly available, for example, farmers can
obtain more affordable inputs and sell their produce
for the best farmgate price.

Open data and knowledge have been shown to
increase both the visibility and utility of research.*
Researchers can use data to create more knowl-
edge products, conduct cross-sectoral studies, and
support decision making. Government leaders ben-
efit from having more evidence available to inform
policy making and can avoid decision making
based on assumptions or “gut feelings.” During nat-
ural and manmade emergencies, data availability
can significantly improve the timeliness and appro-
priateness of humanitarian responses.

In Malawi, for example, droughts resulted in a
food security emergency in 2015-2016. A vulner-
ability assessment was conducted in May 2016 to
understand the extent of the crisis and to collect
information on the performance of food markets
across the country. The assessment showed that
6.5 million people (later updated to 6.7 million)
were affected by drought in Malawi. Food security
and nutrition monitoring systems that collect, pro-
cess, analyze, and openly share data can improve
food and nutrition security in such situations.
Currently, much of the data collected for emer-
gency purposes are not shared through open data
systems, delaying interventions and increasing the
vulnerability of affected populations.”

Open access policies help push governments
toward increased transparency and accountabil-
ity. For example, India’s Right to Information Act of
2005 requires that citizens have access to informa-
tion regarding constitutional authorities, including
the executive, legislature, and judiciary. Information
obtained through this act is claimed to have revealed
that shopkeepers and food grain officers had
siphoned off 87 percent of wheat and 94 percent of
rice from a food program meant for the poor—findings
that prompted significant reforms.®

CHALLENGES IN ACCESSING
AND USING DATA

Many governments and international organizations
are working to make knowledge and data freely
and easily available, but challenges remain to open

access. Developing countries, in particular, are ham-
pered by a lack of infrastructure and capacity to sup-
port data collection, processing, and management,
all necessary to ensure data quality. They also face
limited standardization of data collection formats
needed to make data easier to compare and aggre-
gate.” A cornerstone of open access must be reduc-
ing the knowledge inequality within and among
societies that arises from both lack of access and
lack of capacity to make use of the world’'s growing
store of knowledge and data.

MAINTAINING DATA QUALITY

Exchange of knowledge and data between the
global, national, and local levels is essential to putting
it to use. However, information and data quality can
be lost as knowledge flows from one level to another.
For example, inaccurate or incomplete transfer of
knowledge to farmers can reduce its usefulness.
Likewise, aggregation of data that are not standard-
ized can be problematic. Preserving and enhancing
data quality is critical for improving production and
livelihoods and for credible policy making.

For example, the National Food Balance Sheets of
the Food and Agriculture Organization of the United
Nations (FAO) are compiled at the country level and
aggregated to provide insight into global trends.
The data sheets provide essential information on a
country's food system, including trends in domes-
tic food supply, use of commodities, and changes
in the types of food consumed, and reveal whether
a country’s food supply is adequate to meet nutri-
tional requirements.8 However, data collection for
the Food Balance Sheets varies widely from country
to country, and because there is no standardization,
cross-national comparisons can be misleading. Thus,
even when data are openly available, poor quality or
other limitations can decrease their utility.’

EASE OF USE

Access to knowledge and data depends not only
on availability but also ease of use. The national
surveys conducted by many countries provide a
clear example. Even when these extensive sets of
primary socioeconomic data are open, access is
severely limited by the difficulty of using the large
datasets. Often datasets available to individu-

als and researchers are so large and complex that
they cannot be handled efficiently using traditional
data-processing tools. India’s National Sample

ACHIEVING FOOD AND NUTRITION SECURITY THROUGH OPEN ACCESS DATA



Survey Organization, which since 1950 has con-
ducted large-scale surveys to provide data needed
for national income estimation, is one example. In
addition to making such individual datasets readily
accessible, there is a growing need to make these
datasets interoperable or machine readable so
that they can be combined with other datasets to
produce new insights on food and nutrition secu-
rity and poverty reduction. Considering the large
investments made in conducting national surveys,
and the potential usefulness of the data for many
stakeholders, the datasets should be made easier
to use to ensure they are accessible to all.

REDUCING KNOWLEDGE INEQUALITY

Increasing ease of access and use is central to
reducing the inequality of knowledge between
developed and developing countries. In the past
few decades, a vast amount of raw data has been
made available for further exploration by stake-
holders working on improving food and nutrition
security. However, while open access to data has
increased, limited infrastructure means that data
are not available to users in developing countries
atthe same speed as in developed countries. As
the world continues to digitize, knowledge inequal-
ity is actually increasing. According to Data.gov, a
US government website that aims to make govern-
ment more open and accountable through open
data, 53 countries in the developed and devel-
oping world have set up national open data plat-
forms.'® However, open data initiatives are still
limited in developing countries as a result of tech-
nological, economic, political, and social barriers.
In the words of the Open Data Charter, more timely
access to data would help increase food secu-

rity globally by “enabling better decision making,

. . 1
transparency and innovation.”

PROGRESS TOWARD OPEN DATA

Democratization of data access is the key to
evidence-based decision making for stakeholders
ranging from farmers to policy makers. Broad con-
sensus exists among stakeholders—including among
governments, development institutions, research
organizations and universities, publishers, and non-
profit and civil society organizations—that opening
data access is a critical step toward attaining the
Sustainable Development Goals. Yet while open

data have been widely identified as a priority, com-
mitment and action remain uneven. Some organi-
zations are making substantial investments in open
data. The Bill & Melinda Gates Foundation, for exam-
ple, makes its data freely available immediately and
without restrictions. Several international organi-
zations, including the World Bank, CGIAR centers
(including the International Food Policy Research
Institute [IFPRI]), and United Nations’ agencies such
as FAO, are moving quickly toward open data but
are yet to be fully FAIR-compliant-that is, findable,
accessible, interoperable, and re-usable. Other insti-
tutions have shown less commitment to open data.
But even among those that have made open data
a priority, efforts to translate that commitment into
action have been limited (Table 1).

Some countries have been in the vanguard
in making data more accessible, taking steps to
connect individuals directly with the knowledge
and data they require. The Katalyst program in
Bangladesh aims to increase household incomes
across sectors, including agriculture. As part of the
program, the Soil Resource Development Institute
of the Ministry of Agriculture analyzed soil-sample
data in various locations and for different crops.
This information was used to develop recommenda-
tions for farmers on fertilizers, in order to optimize
their use of inputs and improve yields. In collab-
oration with Banglalink and Grameen Phone, the
Katalyst program launched a mobile-based fertilizer
information service in the local language, Bangla.
Since the program'’s inception in 2009, it is claimed
that farmers have experienced up to a 25 percent
reduction in fertilizer costs and up to a 15 percent
increase in crop yields."”” Based on this apparent
success, Katalyst is launching a similar project to
provide irrigation-related information.

In Peru, access to information about weather
and climate patterns is expensive and limited.
Data collected by the government cover only
a small portion of the country. Capitalizing on
Peru’s large number of mobile-phone users, the
Institute for University Cooperation (Istituto per la
Cooperazione Universitaria Onlus), an Italian non-
governmental organization, developed a mobile
platform that permits widespread sharing of infor-
mation on climate and irrigation at a low cost.
Farmers have access to relevant information on
their crops based on climate, meteorological, and
soil data.”

KNOWLEDGE AND DATA
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TABLE 1 Statement of purpose, commitments, and actions of different organizations

Statement of Purpose, Commitments, and Actions

CGIAR The CGIAR Open Access and Open Data Policy ensures that all research outputs are made open access. Data
(and any relevant data collection and analysis tools) are deposited in a suitable repository and made open
access as soon as possible and in any event within 12 months of completion. CGIAR strongly believes that this
commitment to open access will improve the efficiency, efficacy, and impact of its research, aid interdisciplin-
ary research and novel computation of research literature, and allow the global public to further benefit from
the wealth of CGIAR research.

For example, IFPRI established policies and protocols for making data global public goods; established an
IFPRI Dataverse, an open source network hosted at Harvard; and established a Data Governance Team.

Bill & Melinda BMGF is committed to information sharing and transparency. It believes that published research should be

Gates Foundation promptly and broadly disseminated. It adopted an open access policy that enables unrestricted access to

(BMGF) and reuse of all peer-reviewed published research funded, in whole orin part, by the foundation, including
any underlying datasets.

World Bank The World Bank recognizes that transparency and accountability are essential to the development process and
central to achieving the Bank’s mission to alleviate poverty. The Bank’s commitment to openness is also driven
by a desire to foster public ownership, partnership, and participation in development from a wide range of
stakeholders. As a knowledge institution, the Bank’s first step is to share its knowledge freely and openly.

For example, the primary World Bank collection of development indicators is compiled from officially rec-
ognized international sources. It presents the most current and accurate global development data available,
and includes national, regional, and global estimates.

US Agency for USAID encourages its partners, the academic and scientific communities, and the public at large to make broad
International use of its Development Data Library (DDL) data for innovative scientific, technological, analytical, and other
Development applications.

(USAID) USAID Operating Units consult datasets available through the DDL, as those data may prove useful in
supporting evidence-based decision making across all stages of the USAID Program Cycle. For example,
data could be used to: inform the design and implementation of USAID projects and programs by enabling
additional analysis beyond that presented in written reports; adapt projects and programs based on learn-
ing from data analysis; incorporate baseline and contextual data to plan, measure, evaluate, adapt, and
improve performance of development assistance activities; and facilitate the creation of data visualizations
to generate additional insight for advocacy and training purposes.

European Union The EU Open Data Portal (EU ODP) provides access to an expanding range of data from EU institutions
(EV) and other EU bodies. This allows for data to be used and reused for both commercial and noncommercial
purposes.

Source: Authors’ compilation.

flows within their borders and with other countries.
India’s Public Distribution System has become more
cost-effective and transparent with the adoption of a

Colombia’s Ministry of Agriculture and the
International Center for Tropical Agriculture worked
together from 2007 to 2013 to identify what was
causing reductions in rice crop yields. Using both computerized system—consumers receive individual
open and private data, they developed climate-smart  identification cards that they can use at any ration shop
to purchase subsidized groceries. Data collected on

these transactions are recorded and can be used to

tools that were made available to all farmers. Giving
farmers access to these knowledge resources helped
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them avoid extreme damage from a subsequent
drought and was estimated to have saved farmers
about US$3.6 million.™

Other countries are working to scale up information
and communication technologies and are promoting
the use of open-source knowledge and information

analyze the amount of stock a shop owner receives and
disburses and who purchases the rations, as well as to
identify duplicate cards."® Computerized monitoring

of the supply and distribution of food grains ensures a
more cost-effective system and reduces the opportuni-

ties for corruption in this distribution system."®
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NEXT STEPS

Data policies, commitments, and action to promote
openness, capacity building, technologies, and other
assets have the power to reduce knowledge inequality
and improve access to and use of knowledge. Together
these can contribute to better livelihoods and food
security. A few investments can make a big difference.

PUT DATA TOOLS IN FARMERS’ HANDS. Simple steps

can enhance the use of data by making them avail-
able in easily downloadable formats. The number of
cell phone and smartphone users has dramatically
increased in developing counties; in Africa south of
the Sahara, more than 60 percent of the population
now has access to mobile phones. Because mobile
phones are cheap, easy to use, and require only lim-
ited literacy, mobile applications can be powerful
mechanisms for increasing data accessibility. Some
initiatives have begun. For example, the government
of India created several mobile apps—AgriMarket,
Kisan Suvidha, and Crop Insurance—for the benefit
of farmers. These user-friendly apps can help reduce
the digital divide among and within countries.

EMPOWER STAKEHOLDERS. To overcome knowledge
and data access inequality, citizens must demand
open data. Data curators can promote the use

of open data and help get data into the hands of
stakeholders, for example, by sharing data through
well-targeted tweeting, press releases, website
announcements, and email distributions; catering
messages to target audiences; and choosing the
right Open License for data.'” Data users can also
be empowered through capacity building, including
trainings and tools for analysis, such as open access
software, and support for information and communi-
cations infrastructure to enhance easy access.

IMPROVE KNOWLEDGE TRANSFERS. Increasing the effi-
ciency of knowledge transfers can prevent loss of infor-
mation during the process. A study in Malawi looked
atthe knowledge transmission chain from researchers
to agricultural extension agents to “lead” farmers to
other farmers, and suggested that the greatest loss of
information was in the transfer from extension agents
to lead farmers, potentially due to agents’ and farmers’
lack of attention."® New options are available for knowl-
edge transfer—Digital Green, for example, is a non-
profit organization that trains farmers through videos."

MAKE GOVERNMENT DATA PUBLIC. National govern-
ments collect the bulk of data related to food systems.
However, national systems are slow to make the infor-
mation public and many countries place restrictions on
the use of this kind of data. If made openly accessible
to the public, this “big data” could drive high-quality
analyses of food systems and better decision mak-
ing. India's National Sample Survey, for example, has
collected data for over 50 years, providing invaluable
insights on the country’s population and challenges
related to food and nutrition security. Analysis of these
data is regularly published in Agriculture Situation in
India, a monthly journal available to the public.*®

BUILD OPEN DATA INITIATIVES. Realizing the importance
and benefits of data accessibility, several key orga-
nizations including the World Bank, FAO, the United
Nations Development Programme, and CGIAR/IFPRI
are promoting big data and open data movements for
the benefit of food and nutrition security.?’ Initiatives
such as Global Open Data for Agriculture and Nutrition
(GODAN) are working toward knowledge equality—
helping developing countries achieve open data par-
ity with their developed-country counterparts—and
addressing pertinent issues including data quality,
interoperability, storage, and dissemination.?? IFPRI
makes primary and secondary datasets freely available
and encourages their use in research and policy anal-
ysis (Box 1). The World Bank’s Open Data initiative is
intended to provide all users with access to Bank data.”®

INCREASE DATA QUALITY AND EASE OF USE. A number of
steps can be taken to support use of knowledge and
data from both national and international datasets.
These include:

B collecting more nationally representative and
real-time data that enhance understanding of
food systems

B introducing tools and technologies that facilitate
access to data

B creating forums and working groups to discuss
food system data challenges

B building capacity for data collection, process-
ing and preparation, analysis, presentation, and
showing impact results

B adapting big data platforms to better facili-
tate data collection, curation, storage, analysis,
search, sharing, transfer, visualization, querying,
and information privacy

KNOWLEDGE AND DATA
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REAPING THE BENEFITS OF OPEN DATA

Open data and knowledge are essential to reap
the benefits of globalization and to mitigate its
costs. But increasing data access is not sufficient to
achieve food security in developing countries. The
gap between availability and usability of data must

must be improved. While there is broad commit-
ment to open data and some notable advances have
been made, greater investment is needed to build
open channels for knowledge and data at the global,
national, and local levels. More freely available

and usable information can both reduce the digital
divide and related inequality, and contribute to pov-

be bridged, and the quality and consistency of data erty reduction and food and nutrition security for all.

BOX 1 AN OPEN DATA INITIATIVE AT IFPRI

Open data require institutional support and strategic vision on the part of institutions collecting data from the public and using
them for decision making, including the International Food Policy Research Institute (IFPRI). IFPRI's Open Data Initiative aims to
amplify the potential impact of the Institute's research by disseminating it widely and in a timely fashion to researchers, policy
makers, and the public. To help ensure that IFPRI's research data are easy to find, access, and use for decision making, the Insti-
tute has invested substantially in improving its data infrastructure, administration, and staff training over the past 20 years. To
enhance the delivery and usability of data, IFPRI works with other CGIAR centers, government agencies, and international and
academic communities in making its datasets "global public goods.”

IFPRI began publishing and distributing data through CD-ROM in 1998, and two years later began requiring that its researchers
publish all their datasets. These data have been shared on IFPRI's website since 2005 and, since 2008, through Harvard Dataverse,
an open source network. IFPRI's data policy also establishes a timeline for making data public. In 2013, IFPRI along with other CGIAR
centers endorsed CGIAR's Open Access and Open Data Policy, which requires that data be made public within one year.

To date, IFPRI has made some 370 datasets openly available, including household- and community-level surveys; country-level
data; social accounting matrixes; and institution-level survey datasets. IFPRI datasets are downloaded thousands of times each
year by a wide range of users working on food security and nutrition, including students, researchers, faculty, policy makers, and
organizations worldwide.

IFPRI dataset downloads by year, cumulative
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“A cornerstone of open
access must be reducing
the knowledge inequality

within and among societies
that arises from both
lack of access and lack of
capacity to make use of
the world’s growing store
of knowledge and data.”
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Developed country farm support policies—including
high tariff and support prices—that insulate producers
from market prices often lead to overproduction and
depressed global prices.

Low-income farmers lose when they compete against
subsidized production, and developing countries may
face increased malnutrition, food insecurity, and adverse
consequences for rural development.

Postwar support levels were high, but the 1994 Uruguay
Round of trade negotiations drove substantial reforms that
lowered OECD support levels and shifted policies toward
less distortionary mechanisms.

Despite this progress, removing support policies has
proven politically difficult, and total support remains high
at over US$228 billion as of 2016.

Currently, less than half of OECD support is linked

to production, but reform has stagnated, and some
distortionary forms of support such as subsidized
insurance are expanding.

DOMESTIC FARM POLICY REFORM AND GLOBAL FOOD SECURITY

Recent policy discussions in the United States and
European Union suggest that past reforms may be
weakened, and large emerging economies—Brazil, China,
India, and Indonesia—are increasing distortionary forms of
farm support, including input and investment subsidies.
The real beneficiaries of reforms to farm support are
those who are most vulnerable—poor producers in
developing countries.

KEY RECOMMENDATIONS

Further reduce agricultural distortions in global markets to
allow developing-country producers to capitalize on their
comparative advantages in order to improve incomes and
reduce rural poverty and malnutrition.

Avoid adopting agricultural subsidy policies, given how
difficult it is to remove them.

Pursue reforms of domestic farm support even in the
absence of multicountry agreements since these reforms
have multiple benefits.



The failure of World Trade Organization (WTO)
members to reach agreement on reforming domes-
tic agricultural support at the 2017 Ministerial
Conference in Buenos Aires is a reminder of how dif-

ficult it is to convince countries to give up harmful
farm subsidies. Despite progress made over the past
25 years in reducing farm support among devel-
oped countries, support remains high, particularly
for specific commodities. Total support in the coun-
tries of the Organisation for Economic Co-operation
and Development (OECD) exceeded US$228 billion
in 2016 and, if support policies in major emerging
markets such as China, Indonesia, and Russia are
included, support levels topped US$508 billion.

Policy reforms putin place just prior to and follow-
ing completion of the 1994 Uruguay Round of trade
negotiations were instrumental in lowering the level of
support in OECD countries from 33.4 percent of gross
farm receipts in 1992 to 18.8 percent in 2016.” Not
only did the levels of support decline, but countries
changed the type of support provided to producers,
moving from policies linked to production and input
use to less distorting forms mostly not tied to produc-
tion. Yet over the last decade, reforms in OECD coun-
tries have largely stagnated, and as commodity prices
have fallen, support levels have risen marginally.

More concerning is the fact that recent policy dis-
cussions in the United States and the European Union
(EU) raise the possibility that some of the reforms
of the past 25 years may be weakened in ways that
could relink payments to production. In the United
States, new policy instruments such as revenue insur-
ance and margin-protection insurance blur the notion
of providing a safety net in the event of yield loss with
providing price and revenue support for producers.
In the EU, concern over the effects of full decoupling
on rural activity has resulted in policies that allow
member states to partially recouple payments to pro-
duction. And, in large emerging economies, support
levels have risen significantly over the past 10 years.?

Domestic farm policies tend to be costly—in terms
of costs either to consumers in the form of higher
prices or to taxpayers, and often to both. Of greater
concern is the potential impact of farm policy outside
a country’s borders. Policies that insulate produc-
ers from market prices often lead to overproduction
that ends up on world markets and depresses prices.
Low-income farmers in poor developing countries
are the real losers, as they are forced to compete
against subsidized production, often from countries
with far higher average incomes. Lower prices mean
lower incomes, which can substantially increase rural

DEVELOPED COUNTRY POLICIES



poverty.* The long-term effects of farm subsidies
on developing countries are particularly pernicious,
as depressed farm income can reduce produc-
tion incentives. Reductions in production in turn
can increase malnutrition and food insecurity, with
adverse consequences for rural development.

What follows is a review and analysis of the broad
trends in agricultural policy reform over the past
25 years. While the focus is primarily on the large sub-
sidizing OECD countries including those of the EU,
the United States, and Japan, implications are drawn
for emerging economies as well, many of which have
recently begun to implement production-distorting
policies to support their agriculture sectors.

MUCH PROGRESS, MORE NEEDED

For many OECD countries, agriculture-sector sup-
port was introduced in the mid-20th century or ear-
lier and expanded following the Second World War.
In the United States, support in the form of high tar-
iffs was provided to producers of export commodi-
ties as early as the late 1700s. However, most of the
"modern” US price and income support programs
have their roots in the New Deal programs of the
1930s that were initially established on a temporary
basis to address the economic depression and per-
ceived inequalities between the income of farm and
nonfarm households.” Some 85 years later, those
“temporary” programs or their successors remain

in place. While many European countries estab-
lished agricultural policies (including tariffs) long
before the formation of the EU, the EU Common
Agricultural Policy dates to the 1960s. By the late
1980s, the average level of domestic farm support
provided by OECD countries exceeded 36 percent
of the value of gross farm receipts, and a number of
countries (Iceland, Japan, Norway, Switzerland) pro-
vided support averaging 60 percent or higher.®

TRENDS IN PRICE-SUPPORT PROGRAMS

Support policies in the postwar period ranged from
high tariffs that insulated producers from international
competition (for example, rice producers in Japan
and the Republic of Korea) to high support prices
(grain producers in the United States and the EU).
High tariffs protected domestic producers from for-
eign competition at the expense of consumers, par-
ticularly low-income consumers who spend a larger
portion of theirincome on food. Tariffs were often

DOMESTIC FARM POLICY REFORM AND GLOBAL FOOD SECURITY

supplemented with support prices that kept domes-
tic prices high by removing surplus production from
the market. Together these programs often resulted
in a large buildup of public reserves. To manage the
costs, governments either sold surplus stocks in world
markets at below-cost prices or attempted to manage
supply by restricting planting or marketing of specific
crops through mandatory supply-control programs.
Agriculture was truly “a world in disarray.”

By the early 1980s, those problems came to a
head. Inflationary pressures had caused both the
EU and the United States to raise support prices in
the late 1970s. With a strengthening dollar and large
global supplies, world food prices slumped, result-
ing in the buildup of massive government stockpiles,
as world market prices fell below high support prices.
These surpluses often ended up on the world mar-
ket with the support of export subsidies or in the form
of concessional food aid. And while food aid recipi-
ents may have benefited from lower food prices and
increased food availability, foreign producers were
hurt by lower prices and, in many instances, commer-
cial exports were displaced by subsidized sales.

Skyrocketing government outlays, massive but-
ter and cereal mountains, and depressed world prices
caused by surplus production led many countries to
rethink their policies by the mid-1980s. Reform efforts
were bolstered by the launch of the Uruguay Round
negotiations (1986), which resulted in the creation
of the WTO in 1995, and then by the new limits on
domestic support and export subsidies established by
the Uruguay Round Agreement on Agriculture (AcA).

In the United States, reforms introduced by the
1985 farm bill and further legislation in 1990 and
1996 reduced support prices for most commodities
and gradually de-linked income support from pro-
duction. As a result, planting decisions more closely
reflected underlying market prices. Government
stockpiles were drawn down and essentially elimi-
nated by the early 1990s.

Over the same period, the EU substantially
reformed its Common Agricultural Policy (CAP).
The MacSharry reforms of 1992 lowered sup-
port prices and instituted direct income support
tied to supply-limiting programs. Further reforms
in 2003 decoupled income payments from pro-
duction (through the single farm payment), and
“cross-compliance” features were introduced, link-
ing payments to respect of standards for food safety,
environmental protection, and animal health and



FIGURE 1 Producer support as a percentage of gross farm revenue
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welfare (the so-called greening of the CAP). In 2013,
quotas for dairy, sugar, and wine were eliminated.

As in the United States, the EU reforms resulted in
sharp reductions in government stockpiles. As support
prices fell below world prices and tariffs were reduced
under the AoA, EU grain became competitively priced
in world markets. By 1995, when the AoA was imple-
mented, the United States and, soon after, the EU had
ended use of export subsidies for most commodities,
with the notable exception of dairy exports.

In the 1990s, Japan, the Republic of Korea, and
Canada also reformed many of their price-support
programs, in some cases replacing them with direct
payment schemes. Australia and New Zealand
began phasing out supports for many commodities
in the mid-1980s and largely liberalized their agricul-
tural programs by the late 1990s, bringing support
levels below 5 percent of the value of production.

Together these reforms reduced OECD support
levels significantly between 1986 and 2005. Figure 1
shows producer support levels as a percentage of
gross farm revenue for the EU, Japan, the United States,
Turkey, and the Republic of Korea, which account for
about 90 percent of total support in the OECD.

DECOUPLING SUPPORT FROM PRODUCTION

The composition of producer support also shifted
in many OECD countries from support tied to pro-
duction to less distorting forms that are decoupled
from production (Figure 2). Among OECD mem-
bers, currently less than half of the support pro-
vided to producers is linked to production, down
from almost 80 percent in the early 1990s. That
means both that less support has a direct impact on
what is planted, and that producers are responding
more to market signals.

Yet while support declined greatly between 1986
and 2005, the rate of decline has slowed over the past
10 years and, in some cases, support levels have even
increased in response to falling market prices. The
policy changes de-linking production from support
were largely in place by the mid-2000s, and trends
since then have been flat. Moreover, some coun-
tries reversed their reforms. For example, the United
States reintroduced price-based countercyclical pay-
ments in its 2002 farm bill and, in the 2014 farm bill,
replaced decoupled direct payments with price- and
revenue-based support programs, raising concerns
about recoupling planting decisions with support.?
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FIGURE 2 Share of OECD producer support tied to production
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Decoupling has raised concerns among EU
member states, as planting flexibility has led
farmers to switch out of less profitable crops.

To address the shifts in planted area away from
certain crops (or crop abandonment) and the
resultant impacts on rural infrastructure (such

as cotton mills), the EU currently allows member
states to tie a portion of their support payments to
planting requirements.

GROWTH OF INSURANCE PROGRAMS

Another significant trend in OECD support
programs is the growth of risk management
programs, particularly insurance programs. In the
United States, Canada, and Japan, crop insurance
programs date to the late 1930s. While initially
those programs were operated on a pilot basis,
participation grew as government subsidies
increased. At the launch of the Uruguay Round in
1986, agricultural insurance premiums for these
three countries totaled about US$1.6 billion.
Although many other countries established
insurance programs in the second half of the 20th
century, these were relatively small.’

Agricultural insurance markets have grown rap-
idly since 2004 (Figure 3). This expansion is attrib-
utable to (1) the rise in global commodity prices;
(2) increased US government subsidies, resulting in

DOMESTIC FARM POLICY REFORM AND GLOBAL FOOD SECURITY

higher coverage levels in the US market where crop
insurance is the largest single program in the US
farm safety net; and (3) growth of agricultural insur-
ance in emerging economies, particularly China,
whose insurance program in 2014 recorded pre-
mium volumes and liability second only to the United
States.”® Upcoming reforms in the EU may expand
insurance programs there as well."" Moreover,

since the late 1990s, many pilot programs using
weather-based and other index insurance measures
have been introduced in developing countries.”

Growth of revenue insurance products, includ-
ing products that insure crop or livestock net mar-
gins (output price minus input costs), is also notable.
Subsidized revenue insurance was introduced in the
United States in the late 1990s and now accounts for
about 70 percent of the insured liability in its crop
insurance program.” Revenue products are offered
in Canada, and Japan plans to offer revenue insur-
ance as part of its policy reform agenda announced
in November 2016.

Critics point out that agricultural insurance mar-
kets are typically heavily subsidized; in the absence
of subsidies, private markets have generally
failed.™ But subsidized insurance has also been crit-
icized for distorting planting decisions by encour-
aging production in marginal areas and influencing
crop mix.



FIGURE 3 Growth of world agricultural insurance premium volume
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SENSITIVE COMMODITIES

Despite progress in reducing overall support lev-

els, support for a number of individual commodities
remains far above the OECD average. These so-called
sensitive commodities generally benefit from high tar-
iff protection that insulates them from world markets.
Overall support levels for the United States averaged
9.5 percent of gross farm receipts for 2014-2016, but
US sugar support averaged 34.2 percent over the
same period. Support for beef producers averaged
over 20 percent of receipts in the EU, Japan, and

the Republic of Korea, while dairy support was over
40 percent of gross farm receipts in Canada, Korea,
and Japan. Rice support remains particularly high in
Japan and Korea (over 50 percent of farm revenues)
and in the EU (almost 25 percent of farm revenues).

WTO DRIVES REFORMS

The creation of the WTO and introduction of rules
and commitments on agricultural support in the AocA
were a major impetus for reform of OECD farm pol-
icies.” Because of these reforms to domestic pro-
grams, support levels in most OECD countries are
far below their WTO domestic support bindings,
thatis, the level they have committed not to exceed
(Figure 4). The recent low support levels suggest
that OECD members could reduce the level of their

support bindings by up to 65 percent, though actual
levels for countries such as the United States vary
with market prices and thus could increase signifi-
cantly during periods of low prices.'

Despite reductions in trade-distorting support,
several concerns arise with the current WTO “disci-
plines” that govern agriculture-sector support. The
current AoA caps on domestic support apply only to
the aggregate level of support across all commodities
and do not limit spending on individual commodities
for members with bindings. Thus, despite the broad
reductions seen in domestic supportin OECD coun-
tries, support remains high for selected commodities.

The AoA also exempts some forms of
trade-distorting support from reduction commit-
ments. These include certain direct payments to
farmers tied to production limits (so-called blue box
measures); certain government assistance programs
designed to encourage agricultural and rural develop-
ment in developing countries; and other support that
is on a small scale ("de minimis”) when compared with
the total value of the product or products supported
(5 percent or less in the case of developed countries
and 10 percent or less for developing countries).

The AoA encourages adoption of support policies
that have minimal production- and trade-distorting
effects, known as “green box” policies, and exempts
them from reduction commitments. Critics, however,
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have expressed concerns about the growth in green
box spending, particularly in the areas of decou-
pled income support and agricultural insurance
programs. Both the EU and the United States have
notified the WTO of large amounts of decoupled
support. In 2012/13, the EU provided notification
of its Single Payment Scheme and other decoupled
programs, totaling more than €32.8 billion. In 2013,
the United States provided notification of direct pay-
ments totaling US$5 billion; however, the direct pay-
ment program was eliminated in the 2014 US farm
bill. Recent empirical research questions whether
decoupled supportis truly decoupled in that it pro-
vides producers with additional income that could
keep them in farming (wealth effect) or help mitigate
against fluctuations in income (risk effect).”
Insurance programs have also come under scru-
tiny for their impacts on production. These effects,
while small, can be significant, particularly in terms of
theirimpact on the crop mix when insurance is avail-
able for some crops but not others.'® Many of these
programs are misreported as green box-compliant."”
Moreover, the newly developed gross revenue and
net margin insurance products allow governments to
protect producers against negative price and revenue

DOMESTIC FARM POLICY REFORM AND GLOBAL FOOD SECURITY

movements. When premiums are heavily subsidized,
the line blurs between insurance products and price
and income supports, raising concerns about how
such programs affect production decisions.

Lastly, in advanced developing countries such as
Brazil, China, India, and Indonesia, non-green box
support has increased since 1995, though from very
low levels.?® This support s largely in the form of
input subsidies (India and Indonesia) or investment
subsidies (Brazil). China's price-support programs
have grown considerably, particularly since the
fall in global prices that began in 2013. Buildups in
government-held grain stocks in emerging markets
such as China raise questions about the long-term
sustainability of such programs. China, for example,
has already implemented reforms to its cotton and
maize programs to reduce burdensome stockpiles.

CHANGES ON THE HORIZON?

Both the EU and the United States will soon address

potential changes to their farm programs. The United
States is expected to pass a new farm bill in 2018 that
will guide farmers for at least the next five years. Early
debate suggests that there will be little change to the



current suite of price- and income-support programs,
insurance programs, or conservation measures,

with two notable exceptions. First, cotton producers
have proposed changes to make cotton eligible for
price-based countercyclical payments again. The 2014
farm bill replaced direct and countercyclical payments
for cotton with a supplemental insurance product

as part of a WTO dispute settlement with Brazil, but
cotton producers are dissatisfied with the insurance
product and would like to replace it with a new coun-
tercyclical payment program.?’ While the proposed
program is not expected to cost any more than current
programs, it could trigger additional scrutiny on the
part of Brazil and potential legal action atthe WTO.

Second, US dairy producers have been dissat-
isfied with the milk margin protection program, a
quasi-insurance scheme that pays producers when
milk margins fall below an elected level. Few pro-
ducers participate in the program, and some have
argued for replacing it with a margin insurance pro-
gram currently offered under the crop insurance
program. Such changes could potentially increase
outlays and distort production decisions.

In the EU, there have been discussions about
granting more flexibility in implementing payments
atthe regional level, some of which could be used to
augment insurance schemes. Many member states
currently offer agricultural insurance, but proposed
changes in the Common Agricultural Policy would
encourage the development of insurance products
offering coverage levels above 70 percent and insur-
ing revenue as well as yields.

All these reforms can be characterized as mod-
est at best and will do little to reduce support lev-
els. However, looming fiscal challenges for both the
EU and the United States may drive more substantive
reforms in the future. For the EU, Brexit will pose financ-
ing difficulties, as the departure of the United Kingdom
will likely mean a net loss for CAP revenues. Similarly,
recently passed tax legislation in the United States
could constrain future government outlays. Farm pro-
grams have thus far been largely protected, but fiscal
pressures could increase scrutiny of farm entitlements.

NEED FOR FURTHER REFORM

Substantial reforms of OECD agricultural policies
have been achieved, particularly since the creation
of the WTO, but recent efforts to further multilat-
eral reforms have stalled and support levels have

generally been flat over the last decade. Yet the fail-
ure of the recent WTO Ministerial Conference to
agree to further reforms in domestic support should
not deter countries from pursuing new reforms.
While developed countries’ agricultural policies
have moved to less distorting forms of support, OECD
expenditures on agriculture remain high, and many
countries continue to support producers through
market price-support measures at the expense of
consumers, particularly low-income households.
Support that insulates producers from global market
prices can distort production decisions, with the bur-
den of lower prices falling on foreign producers. And
while insurance products may offer producers import-
ant ways to manage risks, highly subsidized programs
providing price and revenue protection arguably act
more as a price support than a safety net. Thatis not
to say that public support for agriculture is not war-
ranted, particularly for research and development,
inspection services, or other public goods. On the
contrary, such investments are critical for agricultural
development. But support that distorts production
and trade should be phased down and eliminated.
Perhaps the biggest lesson from the OECD expe-
rience is not to embark on the path of subsidizing
agriculture in the first place. While many agricul-
tural policies in OECD countries were put in place
as temporary measures, they have been resistant to
change. Although prominent examples exist of coun-
tries that have liberalized their farm policies (notably
New Zealand and Australia), reforms in most OECD
countries have been modest. Farm policies persist
because the benefits tend to be concentrated among
a limited number of producers, landowners, or other
indirect beneficiaries (such as crop insurance compa-
nies and agricultural lenders) who are able to orga-
nize and lobby in favor of these policies. The costs
are more widely dispersed across consumers and
taxpayers, who accordingly are less motivated to
organize for counterlobbying. As a result, lawmakers
too often listen more to the program beneficiaries
than to those who pay the price for the programs.
Ultimately, the real beneficiaries of reform are
those most vulnerable—poor producers in develop-
ing countries—who are often the “mice who get tram-
pled when elephants battle.” Reducing agricultural
distortions in global markets would allow producers
in developing countries to capitalize on their com-
parative advantages, thus improving income and
reducing rural poverty and malnutrition.
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Policy and governance issues related to food and nutri-
tion security are becoming increasingly complex—
including conflict-related hunger, the triple burden of
malnutrition, environmental risks, and the politics of
global integration.

Inadequate responses to food crises reveal the need for
nations to strengthen global planning and coordination
of policy on food, nutrition, and agriculture.

Global governance can provide and protect “interna-
tional public goods,” such as standards for healthy and
safe foods or international coordination of food aid in

a disaster.

Food and agricultural systems must be able to innovate
and adapt to changing circumstances, given the rapid and
uncertain pace of global change, but this will require bet-
ter coordination and integration of science into policy.
Formal institutions, less formal networks, and food and
agriculture corporations all have roles to play in gover-
nance for food security and nutrition.

KEY RECOMMENDATIONS

GOVERNANCE REFORM FOR FOOD, NUTRITION, AND AGRICULTURE

Conduct formal stakeholder consultations on what a
well-functioning global institutional architecture and
governance of agriculture, food, and nutrition should
look like.

Base redesign of governance on the principles of legiti-
macy, accountability, effectiveness, and inventiveness.
Create institutional coordination capacity to match the
increased scope of global action required to achieve
the Sustainable Development Goals and address grow-
ing complexity.

Design a “Governing Platform” for intergovernmen-

tal coordination, decision making, and funding that can
facilitate global action and support consultative partici-
pation by stakeholders.

Establish an “International Panel on Food, Nutrition, and
Agriculture” comprising members of the global scien-
tific community to meet the demand for research-based
evidence to support sound policy making at the

global level.



As food and agricultural systems become increasingly

globalized, the policy and governance issues related
to food and nutrition security are becoming more
complex. New and growing complexities require
more systematic, coordinated, and evidence-based
responses. Among these complexities is the need
for diplomacy and security interventions to prevent
hunger in conflict- and war-affected zones. Another
complexity is the triple burden of malnutrition—
undernutrition, micronutrient deficiencies and other
diet quality problems, and obesity in an increasingly
urban world—-all three requiring simultaneous atten-
tion but different policy responses. A third is posed
by the need to address production constraints and
environmental risks, including low agricultural pro-
ductivity growth, climate change, increased soil and
land degradation, and loss of biodiversity. Finally,
food and nutrition policy must account for the com-
plexity related to global integration through trade
and investment, most notably contested positions on
fair and free trade, risks of market and price volatil-
ity, food industries’ international roles, and the pro-
tection of food safety. These interwoven challenges
call for global governance to improve food and nutri-
tion security.' This chapter argues that a redesign of
the current global food and agricultural governance

system is needed to facilitate actions for accelerated
reduction of undernutrition and malnutrition.

The world food and agricultural system shows
signs of serious malfunctioning. The number of
chronically undernourished people increased by
38 million in 2016, after years of slow reduction in
absolute numbers of undernourished.” Governance
failures—resulting in complex emergencies and vio-
lent conflicts—underlie this adverse turn. Following
the inadequate response to the 2008 food crisis, the
world remains ill-prepared to manage the major chal-
lenges facing the global food and agricultural system
and the nutritional deficiencies of the 21st century.

In the two regions most affected by hunger—South
Asia and Africa south of the Sahara—different pat-
terns of undernutrition and nutrition deficiencies pre-
vail: In South Asia, child undernutrition, as measured
by child stunting and child wasting (often related to

This chapter draws on J. von Braun and R. Birner, “Designing
Global Governance for Agricultural Development and Food and
Nutrition Security,” Review of Development Economics 21, no. 2
(2017): 265-284, and on J. von Braun and M. Kalkuhl, International
Science and Policy Interaction for Improved Food and Nutrition
Security: Toward an International Panel on Food and Nutrition
(IPFN), ZEF Working Paper 142 (Bonn: Center for Development
Research [ZEF], University of Bonn, 2015).
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a poor hygiene and health environment), is higher
than in Africa south of the Sahara, whereas in Africa
south of the Sahara, child mortality rates (which are
significantly driven by malnutrition) and undernour-
ishment levels (reflecting overall calorie deficiency)
are higher.”> Some African countries have significantly
improved their food and nutrition situation; what
these countries have in common are government
commitment and reform of governance arrange-
ments for food and nutrition security.* Asian countries
with noted progress, especially in East and Southeast
Asia, implemented more social protection, hygiene,
and child nutrition policies. More is needed to spread
these benefits more widely. Countries could benefit
especially from strengthening joint and coordinated
policies on food, nutrition, and agriculture.

WHY GLOBAL GOVERNANCE?

Global governance is beneficial for addressing prob-
lems that nations cannot or will not optimally man-
age by themselves. Most policy action for food and
nutrition security is best managed at a national

and local level, but global policy also has a role to
play. Globalization of agriculture and its dynamics
and complexities, as well as the food system more
broadly, have outpaced the capabilities of organiza-
tions that have evolved to deal with the global and
local dimensions of agricultural and food systems.
This chapter focuses on needs and opportunities for
action at the global level.

Global governance refers to governing rela-
tionships that transcend national frontiers, includ-
ing global rules, norms, and standards, that is, “the
rules of the game” that guide organizations.” Global
governance of the agricultural, food, and nutrition
system encompasses the formal and informal insti-
tutions and organizations at the global level that
aim to influence this system. Both humanitarian and
economic reasons drive action at the global level to
improve food and nutrition security. The humanitar-
ian rationale is rooted in welfare and ethical goals,
including humanitarian principles such as the inter-
national human right to food, global equity, and fair-
ness. The economic rationale calls for global action
to address market and other institutional failures that
either cannot be addressed at a national level due
to their transnational nature or are more efficiently
dealt with at the global level.

GOVERNANCE REFORM FOR FOOD, NUTRITION, AND AGRICULTURE

Central to this economic rationale is the need to
provide and protect “international public goods”
(IPGs). IPGs differ from private goods in two ways:
they are accessible to all, and they do not compete
in the market. Here we use the term IPG broadly to
include all areas where public action at the global
level is justified. Examples include global trade stan-
dards for healthy and safe foods, coordinated aid
to prevent food crises during disasters and among
refugees, and coordination for fair and free trade.
Seven clusters of IPGs particularly relevant for food
and agriculture are presented in Table 1.

Providing for such IPGs requires governance
arrangements.® The key principles for sound inter-
national governance of public goods are legitimacy
combined with accountability, effectiveness, and
inventiveness. Given the fast-changing and uncertain
nature of the drivers of global food, nutrition, and
agricultural systems, the capacity to innovate and
adapt to changing circumstances is crucial. While the
current governance system, with its host of United
Nations (UN) agencies, has a strong claim of legiti-
macy, it lacks both effectiveness and inventiveness
in delivering public goods.” Inventiveness requires
capacity and freedom to experiment and link to and
among innovators working in research and innova-
tion systems, possibilities not typically facilitated by
the hierarchical structures of global organizations.
Creating a governance system that meets these crite-
ria calls for an independent research body to support
policy making and the implementing organizations.

GLOBAL GOVERNANCE MECHANISMS
AND ORGANIZATIONS

Working together, national governments can, in
principle, use the following governance mechanisms
to pursue the types of global action needed:

B Formulation of internationally agreed upon
global goals and priorities (such as the
Sustainable Development Goals [SDGs], and in
particular SDG2 for ending hunger).

®  Negotiated agreements among national govern-
ments (such as the Kyoto Protocol under the UN
Framework Convention on Climate Change).
Voluntary commitments of national governments
(such as the "Voluntary guidelines to support the
progressive realization of the right to adequate
food"® or the Paris climate agreement).



TABLE 1 International public goods clusters for agriculture, food, and nutrition security

International Public Goods
(IPGs) to be addressed for
food and nutrition security
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. EFFECTIVELY PREVENTING

AND RESPONDING TO
FOOD AND NUTRITION
EMERGENCIES AND TO
MIGRATION CRISES

. TRADE REGIMES, FOOD

RESERVES, AND RELATED
GLOBAL INFORMATION

. COMPETITION POLICY AND

STANDARDS FOR FOREIGN
DIRECT INVESTMENT (FDI)

. NATURAL RESOURCE

MANAGEMENT RELATED
TO BIODIVERSITY, WATER,
AND SOILS

. CLIMATE CHANGE

ADAPTATION AND
MITIGATION RELATED
TO FOOD SECURITY AND
AGRICULTURE

. TRANSBOUNDARY FOOD

SAFETY AND HEALTH-
RELATED INVESTMENTS AND
STANDARDS

. INTERNATIONAL RESEARCH

AND INNOVATION IN FOOD
AND AGRICULTURE

Action areas and examples of current deficiencies

Nutrition as a global problem (including undernutrition, micronutrient deficiencies, and obesity)
has no well-defined organizational home. Food assistance in failed states and war-affected regions
remains a tremendous challenge. A more comprehensive emergency aid mechanism is called for

in which the World Food Programme (WFP) is essential and where nongovernmental actors find
improved ways to effectively engage in a coordinated manner. Global diplomacy and security
action capability need to be strengthened and support this function. The UN Security Council rarely
addresses hunger crises.

Rule-based and fair trade is an essential IPG for food security. Of importance at the global level are
regimes that reduce food price volatility and extreme price spikes. There is an institutional vacuum
in terms of addressing these matters. An essential basic element is reliable information on markets,
production, and stocks at national levels, which is shared internationally. The Agricultural Market
Information System (AMIS) was an important step in this direction, but needs strengthening.

Recent mega-mergers among agricultural industries need appropriate scrutiny from a perspective
of competitive market functioning, including impacts on markets in low-income countries, which
typically are not included in related assessments. An important IPG for FDI is appropriate and trans-
parent rules for assuring efficiency as well as fairness for both investors and countries invested in,
including prevention of corruption on both sides. For investments in land and other agricultural
resources, voluntary guidelines exist but have limited reach.

A more comprehensive approach is needed to provide management guidelines and informa-
tion bases for these resources as public goods, such as world soil degradation mapping, trans-
boundary water systems monitoring, air pollution monitoring, and biodiversity tracking, including
respective standards.®

Agriculture is both a contributor to greenhouse gas (GHG) emissions and part of the solution for
reducing GHG emissions related to land use change and animal (ruminants) production.” In view

of the complex linkages of climate policy relevant to agriculture and food security, a more promi-
nent and integral positioning of agriculture in global climate policies is called for; this is partly gov-
erned by the UN Framework Convention on Climate Change (UNFCCC), but other actors should
be involved more, such as those related to health (World Health Organization [WHO]) and land use
(Food and Agriculture Organization [FAO]).

Food safety cannot be left to national control and enforcement; international food trade and the
demands by consumers for sound standards are an essential IPG.“ Early detection of transbound-
ary food and agriculture-related health risks, such as livestock-originated human diseases, seems
to have improved, and WHO and FAO must play important roles in that.® Emergency measures to
address the root causes of agriculture-linked infection risks remain too ad hoc.

The backbone of technological change is research, and for developing countries, international agri-
cultural research in particular is a public good, vital for food security. Current investments in this IPG
are too low, and research capacities of middle- and high-income countries are not drawn on enough
for global food and nutrition security.

Source: Adapted from J. von Braun and R. Birner, “Designing Global Governance for Agricultural Development and Food and Nutrition Security,” Review of
Development Economics 21, no. 2 (2017): 265-284. Additional sources: “TEEB (The Economics of Ecosystems and Biodiversity), Mainstreaming the Econom-

ics of Nature: A Synthesis of the Approach, Conclusions and Recommendations (Geneva: 2010); E. Nkonya, A. Mirzabaev, and J. von Braun, Economics of Land
Degradation and Improvement-A Global Assessment for Sustainable Development (Berlin: Springer, 2015); °T. Wheeler and J. von Braun, “Climate Change
Impacts on Global Food Security,” Science 341, no. 6145 (2013): 508-513; °P. Oosterveer, Global Governance of Food Production and Consumption: Issues
and Challenges (Cheltenham, UK: Edward Elgar, 2007); “WHO (World Health Organization) and FAO (Food and Agriculture Organization), International Food
Safety Authorities Network (INFOSAN): INFOSAN Activity Report 2013 (Geneva: WHO, 2013).
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B Creation of global organizations permanently
funded by national governments to serve inter-
national and national food, nutrition, and
agricultural goals (such as the Rome-based devel-
opment organizations).

B Agreements and implementation of standards
and labels by governmental or nongovernmental
organizations (NGOs) and private businesses
(such as food standards or monitoring of corpo-
rate performance in the food sector in terms of
commitment to nutrition, for example, the Access
to Nutrition Index).”

Global organizations play an important role in
achieving coordination and can thus increase effec-
tiveness, efficiency, or productivity across countries
in specific sectors. Examples are coordination mech-
anisms within the UN system, such as the Economic
and Social Council, which has the mandate to coor-
dinate the specialized agencies of the UN, includ-
ing the Food and Agriculture Organization (FAO).
The UN Committee on World Food Security (CFS) is
a particularly vital coordination mechanism for food
security-related global action. Informal coordination
mechanisms among governments, notably the G7
and G20, have also come to play a key role in global
governance, and agriculture and food have featured
on both the G7 and G20 agendas. Global coordi-
nation mechanisms among private organizations
and NGOs have been set up, such as the critically
assessed Roundtable on Sustainable Palm Oil and
the Grow Africa Partnership founded by the African
Union, the New Partnership for Africa’s Development,
and the World Economic Forum to enhance private
sector investment in African agriculture.'

For most of the seven clusters of IPGs requiring
global action, pertinent organizations, conventions,
and declarations are already established (Table 2).

All these formal organizations serve import-
ant functions in the global arena and all have
made valuable global contributions. However, for-
mal global organizations account for only a part—
and not even the bulk—of global action in support
of agricultural and food systems. Increasingly, a
complex global web of less formal government
networks, in which a collection of nation states com-
municates via heads of state, ministers, parliamen-
tarians, and the UN and in which corporations and
NGOs participate in various ways, is driving global
action on food and nutrition."

GOVERNANCE REFORM FOR FOOD, NUTRITION, AND AGRICULTURE

CORPORATE SECTOR GOVERNANCE AND IPGS

Sound competition policy is identified above as a
global public good. Internationally operating food
and agricultural corporations should be viewed as
players in global food governance, and attention
should be paid to two types of impacts. First, their
own governance should be transparent, account-
able, and fair to all stakeholders, not just sharehold-
ers. Second, corporations must not have excessive
power in markets, which can impede market function-
ing either internationally or locally and contribute to
food insecurity. For instance, large-scale mergers and
acquisitions with potential to cause global impact by
reducing competition—for example, the Syngenta/
Chem China and Monsanto/Bayer mergers or the
Amazon/Whole Foods and Google/WalMart part-
nerships—should be scrutinized not only in the coun-
tries of their headquarters. Global attention is also
needed, including voices from developing countries.
However, institutional mechanisms to facilitate this
global stakeholder input are lacking.

Policies on trade and foreign direct investment,
like policies on competition, are increasingly integral
to providing IPGs. For example, voluntary guidelines
have been established for investments in land and
other agricultural resources. For foreign direct invest-
ment, appropriate rules for assuring efficiency as well
as fairness for both investors and countries receiv-
ing investment are an important IPG. Policies for con-
straining corruption and illicit financial flows, including
from developing countries, provide an IPG that is
important for rural infrastructure investments and agri-
cultural investment and trade. These issues must be
addressed at the international corporate level, as well
as through strengthening of countries’ legal systems."?

RESPONDING TO SHORT-TERM
AND EMERGING CRISES

Food crises occurring in the context of armed conflicts
are an important cause of the recent increase in the
number of undernourished people. Global response
to these conflict-driven crises lacks a functioning for-
mal coordination mechanism and is largely reactive
rather than preventive. The food and nutrition crises in
2016/17 in the Horn of Africa, South Sudan, northeast
Nigeria, Yemen, Iraq, and in and around Syria must not
be seen inisolation. They are not just local policy and
governance failures; international powers are involved
directly or indirectly in the conflicts that have led to



TABLE 2 Global organizations and mechanisms with relevance for agriculture, food, and nutrition

Sector/Specialization

Intergovernmental organizations and
mechanisms

Other organizations by type

SPECIALIZED
ORGANIZATIONS IN
THE AGRICULTURE,
FOOD, AND NUTRITION
SECTOR

DEVELOPMENT
ORGANIZATIONS
AND INTERNATIONAL
FINANCIAL
ORGANIZATIONS
WITH AGRICULTURAL
PROGRAMS

SPECIALIZED
ORGANIZATIONS
FOCUSED ON OTHER
SECTORS RELEVANT TO
AGRICULTURE, FOOD,
AND NUTRITION

GOVERNANCE BODIES
IN CHARGE OF UN
CONVENTIONS
RELEVANT TO FOOD
AND AGRICULTURE

GENERAL GLOBAL
GOVERNANCE BODIES
WITH COORDINATION
FUNCTIONS

Food and Agriculture Organization (FAO)
Committee on World Food Security (CFS)

International Fund for Agricultural
Development (IFAD)

World Food Programme (WFP)

World Bank Group

United Nations Development
Programme (UNDP)

Organisation for Economic
Co-operation and Development (OECD)

Regional development banks

United Nations Environment
Programme (UNEP)

Intergovernmental Panel on Climate
Change (IPCC)

International Labour Organization (ILO)
Global Environment Facility (GEF)
World Health Organization (WHO)
UNICEF

World Trade Organization (WTO)

United Nations Development Fund for
Women (UNIFEM)

United Nations Framework Convention
on Climate Change (UNFCCC)

Green Climate Fund
Convention on Biological Diversity (CBD)

United Nations Convention to Combat
Desertification (UNCCD)

International Treaty on Plant Genetic
Resources for Food and Agriculture

United Nations Secretariat, Assembly,
and Security Council, UN Economic and
Social Council (ECOSOC)

G7,G20

B Global networks of farmers’ organizations
(such as World Farmers Organization, La Via Campesina)

M Global Alliance for Improved Nutrition (GAIN)
B CGIAR

B Organizations of multinational agribusiness enterprises
(such as New Vision for Agriculture, Global Harvest Initiative)

I Scaling Up Nutrition (SUN)

B NGOs with some focus on food and agriculture
(such as Oxfam, CARE, Welthungerhilfe, Concern)

M Private foundations (such as Rockefeller Foundation,
Bill & Melinda Gates Foundation)

M Environmental NGOs
(such as World Wide Fund for Nature [WWF], Greenpeace)

B NGOs with watchdog function over global organizations
(such as Global Policy Forum)

M International Union for Conservation of Nature (IUCN)

M NGOs and their networks,
some having observer status

M Business organizations and their networks,
some having observer status

M NGOs and their networks,
some having observer status

M Business organizations and their networks,
some having observer status

KEY

B Global NGOs and nonprofit networks

B Foundations primarily focused on funding

B Global organizations receiving public funds

B Global private sector organizations and networks of for-profit organizations
M Global networks of different types of organizations

Source: Adapted from J. von Braun and R. Birner, “Designing Global Governance for Agricultural Development and Food and Nutrition Security,” Review of
Development Economics 21, no. 2 (2017): 265-284.
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these food crises. Hunger is a common outcome,

and sometimes even a weapon, in such conflicts, but
global action to prevent and resolve these humanitar-
ian emergencies has been limited.

That was different in the food crisis of 2008.
Unlike the current set of crises, the 2008 event
shocked global players into action. However, in that
global food stress situation, the lack of a functioning
coordination mechanism became obvious. Without
an established mechanism, parallel coordination
efforts, supported by numerous consultations, led to
slow responses on the ground. The then G8 and the
G20 discussed food security extensively at the heads
of state meetings in 2008 and 2009, committing to
coordinated action, and in 2015, the G7 committed
to lifting 500 million people out of hunger by 2030.
The issue of food security remained on the G20
agenda in 2017 and 2018, but these initiatives have
failed to address the growing number and scale of
conflict-related hunger crises.

High-level conferences in 2008 and 2009, includ-
ing summits, were held under the auspices of the FAO,
and a reform agenda was established for the UN's
Committee on World Food Security (CFS). The reform
of the CFS in 2009 constituted a significant step
toward global cooperation, but the organization war-
rants further strengthening.” Unlike other UN com-
mittees, the CFS has an advisory committee as part
of its governance structure that includes UN bodies,
civil society organizations, international agricultural
research organizations, private sector associations,
and philanthropic foundations as equal members. The
CFS also established a High Level Panel of Experts as a
mechanism to provide evidence for decision making.

A burgeoning number of conferences on agri-
culture and food security since 2008 has created an
unprecedented marketplace of ideas and proposals
for action that—with considerable overlap—shapes
international agenda-setting today. Conferencing,
however, has made little difference for people
increasingly caught in emergency food situations.

Not only acute but also emerging slow-onset cri-
ses require global attention. The increased burden of
obesity is one such crisis. Advancing effective nutri-
tion policy is constrained by the complex web of inter-
est groups that complicate the political economy of
nutrition policy." In view of industry opposition and
government reluctance to regulate for healthier food
environments, quasi-regulatory approaches might
be considered to address such problems, including
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strengthened accountability systems and engagement
of civil society in creating demand for healthy foods."
Examples include strengthening consumer informa-
tion, nutrition education, evidence-based and under-
standable labeling systems, and support for formation
of consumer interest groups and for giving them a seat
atinternational food-related policy negotiations.

TOWARD REDESIGN OF
INTERNATIONAL GOVERNANCE

The common response to the world'’s unresolved
food, nutrition, and agriculture challenges has been
to seek solutions in meetings at the global level,
often with large-scale conference events, that leave
the governance structures untouched. Consultations
are overdue on what a well-functioning global insti-
tutional architecture and governance of agricul-
ture, food, and nutrition should look like, and how

it could be achieved. Redesign of the governance
of the essential IPGs related to food, nutrition, and
agriculture systems must be based on the principles
mentioned above: legitimacy, accountability, effec-
tiveness, and inventiveness. Global governance of
food and nutrition security needs to be lifted from
the current technical levels to a much higher polit-
ical level of decision making. Ending hungeris a
goal that all major nations already agreed on in set-
ting SDG2. Ideally, a legitimate and innovative set of
well-informed strategic bodies should help coordi-
nate global policies, including the work of existing
international organizations, to overcome the current
governance challenges.

Following these four principles and with the goal
of strengthening support for the currently under-
delivered IPGs, institutional coordination capacity
must be created to match the increased scope of
global action required to achieve SDG2, an end to
hunger and malnutrition, as well as the SDGs aiming
for related health and sustainable agriculture and
environmental outcomes. The current system offers
complementarities and a fair amount of competi-
tion among food-, nutrition-, and agriculture-related
international organizations. While such competition
and complementarities address global problems to
some extent, without stringent oversight this institu-
tional arrangement leaves critical gaps (as depicted
in Table 1), including for nutrition, and creates ineffi-
cient overlaps among organizations due to “mission
creep” in organizations’ programs.



GOVERNING PLATFORM

A governance body providing policy oversight could
help address these coordination issues. Ideally,

this oversight body should have legalized intergov-
ernmental authority and could take the form of a
Governing Platform for International Food, Nutrition,
and Agriculture. It should be designed as a mecha-
nism for intergovernmental coordination, decision
making, and funding that can facilitate global action,
as well as providing a platform for associated consul-
tative participation by government-to-government
networks, the private sector, and civil society orga-
nizations. This Platform should be nimble and able
to respond quickly to new risks and opportunities.
To facilitate rapid response, power over budget allo-
cations should be at the level of the Platform, above
the relevant technical agencies. And to ensure legiti-
macy, governance of the Platform should be built on
the governance bodies of related technical agencies,
thus aggregating, not duplicating, governance.

The Governing Platform would be tasked with
providing clarity, currently lacking, regarding who
has the authority to do what, and who is account-
able and responsible. Providing this clarity will
reduce the likelihood of organizations' being held
responsible and accountable for situations in which
they have not been granted authority to act. This
would require strengthening the existing agencies,
such as FAQ, the World Food Programme, and the
International Fund for Agricultural Development,
with a view to delivering the IPGs that facilitate sus-
tainable agricultural transformation, food security
information, and global food safety services. Global
nutrition policy, for example, currently splitamong
many agencies, needs an organizational home; and
the World Food Programme needs to be supported
to better mitigate and respond to emergency food
crises, including through a reliable global food
store and funding mechanisms that would permit
flexible responses to crises.

In today's political context and multipolar world,
there should be no illusion that such a sweeping
change in international governance arrangements
can be easily achieved. However, it is equally hard
to imagine that under the current arrangements the
international challenges posed by food, nutrition,
and agriculture could be suitably addressed in the
coming decades.

A promising structure for the Governing Platform
would comprise three clusters of organizational

setups (Figure 1)—each having coordination capac-
ity and authority—to serve the seven IPGs for which
global action is required:

B Cluster 1 on food and nutrition security and
food safety: trade regime and food reserves,
and related global information; responding to
and preventing food and nutrition emergencies;
and investments and standards related to trans-
boundary food safety and health.

B Cluster 2 on protection of natural resources:
natural resource management related to bio-
diversity, water, and soils; and climate change
adaptation and mitigation.

®  Cluster 3 on enhanced sustainable agricultural
productivity and food systems: sound competition
policy and standards for FDI; sharing international
knowledge on transformation of smallholder
farming and related services such as insurance;
food waste and loss reduction; and international
research and innovation in food and agriculture.

AN INTERNATIONAL PANEL IN SUPPORT OF THE PLATFORM
Agriculture, food security, and nutrition are increas-
ingly knowledge-intensive sectors, and the provi-
sion of a sound evidence base for policy making is
crucial. While the demand for research-based evi-
dence should emerge from the proposed policy
clusters, the research support for policy making
should be organized independently. The chal-
lenges of food and nutrition security justify a perma-
nent institutional arrangement to drive appropriate
research. An International Panel on Food, Nutrition,
and Agriculture—modeled on the Intergovernmental
Panel on Climate Change (IPCC) but established with
lower transaction costs as an international rather than
intergovernmental entity—could take on this task."®
While initially the Panel should focus on research
related to the SDGs, it must also have a long-term
perspective beyond 2030. Importantly, the Panel
should include only the global scientific commu-

nity in an organized fashion; the experience of the
International Assessment of Agricultural Knowledge,
Science and Technology for Development (IAASTD)
has shown that inclusion of stakeholders and interest
groups, such as NGOs and industry representatives,
can impede assessments based on the best scientific
evidence.” The Panel should adopt the IPCC design,
which separates the provision of science-based
assessments from political decision making. Political
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Source: Author.

FIGURE 1 Global food, nutrition, and agriculture governance design

GOVERNING PLATFORM FOR INTERNATIONAL FOOD, NUTRITION, AND AGRICULTURE
A governing coordination and funding mechanism that facilitates global action as well as
government-to-government networks, with inclusion of private and civil society actors

INTERNATIONAL PANEL ON FOOD, NUTRITION, AND AGRICULTURAL RESEARCH

decision making should be based on facts, but must
also take value judgments and political objectives
into account.

This function of the proposed Panel goes far
beyond the mandate of any existing science advisory
body for food, nutrition, and agricultural policy at the
international level. Engaging the entire international
science system related to food and nutrition secu-
rity and agriculture would be an institutional inno-
vation with important advantages, as it would better
reflect the diversity as well as the lack of consensus
in international science insights from different dis-
ciplines. Improved exchange between science and
policy domains would be possible. Transparency in
the assessment processes and rigorous peer review
on key issues for food, nutrition, and agriculture
would increase the legitimacy of the assessments
and recommendations to governments and soci-
ety. The Governing Platform and the International
Panel would need to interact in productive and con-
structive ways. The Panel would have a global reach,
extending to both developing and developed coun-
tries. For example, the InterAcademy Partnership,
CGIAR, and the CFS High Level Panel of Experts and
their networks, together with many others in univer-
sity and public research systems, could partner in
establishing the Panel mechanism.

GOVERNANCE REFORM FOR FOOD, NUTRITION, AND AGRICULTURE

NEXT STEPS

While outlining the details of implementation of
the governance reform goes beyond the scope of
this chapter, clearly a redesign process for global
food governance would require consideration of
structures, actors, and interests. For practical pur-
poses, it would be useful to establish a high-level,
broad-based, legitimized, and time-bound inter-
national forum to discuss the organizational impli-
cations of redesign proposals. Ensuring that the
redesign goes beyond marginal adjustments to
the current weak system would suggest mapping
that dialogue along the lines of the identified IPGs,
rather than along the lines of existing agencies.
Any far-reaching and fundamental redesign of the
global food, nutrition, and agricultural governance
system would be difficult to achieve step by step.
Coming to a meaningful implementation of redesign
will require leadership. Such leadership for change
could come from the UN, from the G20, or from a
committed group of nations, in particular emerging
economies that are confronting the greatest chal-
lenges in food, nutrition, and agriculture.



“Global governance of
food and nutrition security
needs to be lifted from
the current technical levels
to a much higher political
level of decision making.”
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REGIONAL
DEVELOPMENTS

At the regional and country level, developments in 2017 had important

repercussions for food security and nutrition. This section offers
perspectives on food policy developments across the major regions:
Africa, the Middle East and North Africa, Central Asia, South Asia, East
and Southeast Asia, and Latin America and the Caribbean. Globalization
and the impact of growing antiglobalization pressures on food security

are examined for each region, along with many other current topics:

m  Africa's need to raise investment in agriculture and build resilience,
especially given continued threats from climate variability and conflict
m Substantial reforms undertaken in the Middle East and North Africa,
marked by stark differences between those countries directly
affected by conflict and those not affected
® Notable steps taken toward regional integration in Central
Asia, opening new doors for cooperation
® Global food value chains creating new opportu-
nities in South Asia
® |nvestments in agricultural transformation,
regional connectivity, and e-commerce
in East and Southeast Asia
m Benefits of economic recovery
in Latin America and the
Caribbean threatened
by lingering impacts
of economic slow-
down and chang-

ing US policies
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Africa’s sustained economic growth since the early
2000s has been underpinned, in part, by globaliza-
tion through increased investments, including capi-
tal inflows, and by favorable commodity prices that
enabled strong export growth. The improved growth
performance resulted in declines in poverty, hunger,
and malnutrition and enabled a middle class to flour-
ish. However, Africa south of the Sahara still has a
higher poverty rate and number of poor compared to
the other regions of the world. Furthermore, the con-
tinent’'s dependence on exports of primary commod-
ities leaves it vulnerable to volatile global markets,

as witnessed in 2016 when the sharp decline in com-
modity prices slowed economic growth. Meanwhile,
conflicts and increased climate variability continue

to threaten food security and nutrition in Africa. In
addition, high poverty levels and conflict have forced
many Africans to migrate abroad illegally, especially
to Europe, under treacherous conditions.

In the face of the headwinds of antiglobalism,
African countries should focus on implementing
broad-based policy reforms that will allow their econo-
mies to thrive in a competitive global environment, gen-
erate employment, and build resilient food systems and
livelihoods. Policy reforms should also promote trade
openness, export diversification, and foreign direct
investment (FDI) to keep these countries on a path of
sustained and inclusive growth and food security.

MAJOR POLICY DEVELOPMENTS IN 2017

Gross domestic product (GDP) growth in Africa
south of the Sahara was expected to have reached
2.6 percentin 2017, up from a sluggish 1.4 percentin
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2016. Modestly stronger growth can be attributed to
the rebound in oil and agricultural production; the
easing of drought, which stressed southern Africa in
2016 and early 2017; and an improved global eco-
nomic environment."

Africa's agriculture sector continues to grow steadily.
For Africa as a whole, agricultural value-added grew at
4.7 percent annually in 2008-2016, up from 4.2 percent
in 2003-2008 but below the Comprehensive Africa
Agriculture Development Programme (CAADP) target
of 6 percent. Nonetheless, 13 countries surpassed the
6 percent target in 2008-2016.

Prior to the 2008-2009 global financial crisis,
public agricultural expenditure for Africa as a whole
had also increased steadily. Following the crisis,
however, the rate of growth in expenditures deceler-
ated, even turning negative (Table 1). For the region
as a whole, the share of agricultural expenditures in
total public expenditures continues to fall short of
the CAADP target of 10 percent; only five countries
managed to meet the target on average during the
2008-2016 period. Although the amount of annual
agricultural expenditure has grown significantly
during the CAADP period, the recent decreases
in absolute expenditures represent a serious new
development that requires prompt attention.

Rates of poverty, hunger, and child malnutrition
declined over the last 20 years in Africa but remain
relatively high. The proportion of Africa’s population
living in poverty and the prevalence of child under-
weight and stunting declined slightly between 2003-
2008 and 2008-2016, but high levels persist (Figure 1).
Some countries achieved more rapid improvement,
with reductions in poverty of 50 percent or more



between 2003 and 2016 in Chad, Mali, Morocco,
Namibia, the Republic of the Congo, and Swaziland.
Five countries (Algeria, Angola, Equatorial Guinea,
Morocco, and Tunisia) saw reductions of 50 percent

or more in the prevalence of underweight children
between 2003 and 2016, while Angola and Tunisia saw
similarly large reductions in child stunting. Hunger lev-
els, as measured by the Global Hunger Index (GHI), are
still considered “serious” or “alarming” in most African
countries; the regional GHI score for Africa south of
the Sahara is considered “serious.” Several African
countries saw significant gains, with Senegal showing
the largest improvement (51 percent) in its GHI score
between 2000 and 20172

INTERNATIONAL LINKAGES

In the face of economic slowdown and a decline in
export revenues, attracting FDI becomes critical to sus-
taining economic recovery. Overall, FDI flows to Africa
decreased by 3 percent in 2016 to US$59 billion.?
However, FDI levels vary greatly across the conti-

nent, with over half of total FDI directed to five coun-
tries (Angola, Egypt, Ethiopia, Ghana, and Nigeria).
Egypt's increase of 17 percent in FDI reflects the dis-
covery of gas reserves, while the 28 percent decline in
the Democratic Republic of the Congo followed the
sharp fall of global metals prices. In East Africa, FDI to
Ethiopia increased by 46 percent, with rising investment
in manufacturing and infrastructure. In West Africa, FDI
grew by 12 percent, boosted by increased investment
in oil and other natural resources in Nigeria and Ghana.
FDI in southern Africa decreased by 18 percent, driven
by oil-related declines in Angola.

Africa's FDI inflows are expected to reach
about US$65 billion in 2017, driven by moderately
higher oil prices as well as non-oil investment. For
2017, investment promotion agencies rank agricul-
ture, food and beverages, and utilities as the most
promising industries for attracting FDI to Africa.*
Multinational enterprises from the United States,
the United Kingdom, and France are still the leading
investors in Africa; however, the biggest surge in FDI
from 2010 to 2015 came from China, with an increase
of 169 percent.

In terms of trade, African countries have yet to
reverse the declines in exports and imports that
started in 2012 and 2014, respectively. The declines
are driven mostly by low commodity prices, more
modest growth in China and other trading part-
ners, and drought affecting parts of Africa. Overall,
exports fell by 12 percent in 2016, with most of the
decline concentrated in oil-producing countries that
were affected by low oil prices.®

Conflict, drought and other natural disasters, and
stubbornly high poverty have led to high rates of
internal displacement and emigration. In response
to the unprecedented wave of migration from Africa,
the G20 finance ministers and central bank gover-
nors adopted the Compact with Africa in March 2017
to promote private investment as a means to address
the underlying causes of migration. The initiative will
establish investment compacts between individual
African countries and partners, including develop-
ment banks, international organizations, and donors.
The compacts will outline government policy actions
and technical and financial support from partners
to improve the enabling environment for investors.

TABLE 1 Publicagricultural expenditures (PAE) and nutrition outcomes in Africa

PAE annual average growth

PAE as share of total public expenditures
Poverty headcount ratio, $1.90/day poverty line
Prevalence of underweight in children under five
Prevalence of stunting in children under five

Global Hunger Index (GHI) score

11.0% -4.8%

3.5% 3.0%
45.6% 42.2%
22.4% 19.8%
39.2% 35.3%

43.5 (value for 2000) 29.4 (value for 2017)

Source: T. Makombe et al., “Tracking Key CAADP Indicators and Implementation Processes,” in A Thriving Agricultural Sector in a Changing Climate:

Meeting Malabo Declaration Goals through Climate-Smart Agriculture—ReSAKSS Annual Trends and Outlook Report 2016, ed. A. De Pinto and J. M.
Ulimwengu (Washington, DC: IFPRI, 2017); K. von Grebmer et al., 2017 Global Hunger Index: The Inequalities of Hunger (Bonn, Washington, DC, and

Dublin: Welthungerhilfe, IFPRI, and Concern Worldwide, 2017).

Note: PAE = public agricultural expenditures. Data refer to Africa as a whole.
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FIGURE 1 Annual average percentage change in selected indicators, 2003-2008 and 2008-2016
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Source: A. De Pinto and J. Ulimwengu, ed., A Thriving Agricultural Sector in a Changing Climate: Meeting Malabo Declaration Goals
through Climate-Smart Agriculture—ReSAKSS Annual Trends and Outlook Report 2016 (Washington, DC: IFPRI, 2017).

Note: Data refer to Africa as a whole. GDP = gross domestic product.

Seven African countries have already begun the
process of developing investment compacts—
Céte d'lvoire, Ethiopia, Ghana, Morocco, Rwanda,
Senegal, and Tunisia.

During its presidency of the G20 in 2017,
Germany proposed the establishment of a “Marshall
Plan for Africa,” in part to address causes of migra-
tion and create job opportunities for Africa's grow-
ing youth population. The plan represents a broad
partnership between Europe and Africa under three
pillars: economic activity, trade, and employment;
peace, security, and stability; and democracy, rule of
law, and human rights.® As of January 2018, the final
form of the plan was still taking shape.

MALABO DECLARATION
COMMITMENTS AND CAADP

The year 2017 was pivotal in advancing the imple-
mentation of CAADP and the 2014 Malabo
Declaration, which upheld key CAADP goals and
committed to ambitious targets, including halv-

ing poverty, ending hunger, and reducing stunt-

ing to 10 percent and underweight to 5 percent by
2025. Under the Malabo Declaration commitment
to “Mutual Accountability to Actions and Results,”
African leaders pledged to conduct a continentwide
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review every two years to track and report on prog-
ress. The inaugural biennial review report, includ-
ing an innovative African Agricultural Transformation
Scorecard, was launched during the January 2018
African Union Summit. According to the report, out
of 47 reporting countries, 20 obtained an overall
agricultural transformation score of at least 3.9 out
of 10, indicating that they are on track to achieve the
Malabo commitments by 2025.” During 2016 and
2017, countries, regions, continental institutions,

and technical partners made concerted efforts to
establish guidelines and collect, analyze, and report
on data. The International Food Policy Research
Institute (IFPRI), through the Regional Strategic
Analysis and Knowledge Support System (ReSAKSS),
assisted throughout, helping to design guidelines,
develop indicators, and establish a roadmap for the
biennial review process. ReSAKSS also provided
training and technical assistance to countries and
regional economic communities for data collection,
analysis, and reporting, and assisted in drafting the
continental report. A total of 47 of 55 African coun-
tries submitted their country reports in 2017. The
draft continental report was presented to the African
Union Commission Specialized Technical Committee
in October 2017 in preparation for its submission to
the African Union Assembly.



Countries and regions also made significant
progress in 2017 in formulating new national agri-
culture and food security investment plans. Many
plans that had been implemented under the Maputo
Declaration of 2003 came to a close in 2015, and
countries began to develop next-generation plans
under the 2014 Malabo Declaration, with coordination
and assistance from the African Union Commission,
the Planning and Coordinating Agency of the New
Partnership for Africa’s Development, regional eco-
nomic communities, and technical partners including
IFPRI and ReSAKSS. In 2016 and 2017, eight coun-
tries held events to launch the design process for the
plans, and the Economic Community of West African
States (ECOWAS) led an effort to support all 15 of
its member states in completing their plans by the
end of 2017. As of October, most ECOWAS coun-
tries had a draft document. IFPRI and ReSAKSS pro-
vided technical assistance to help guide the design of
next-generation plans, including modeling expected
growth and poverty outcomes of the draft plans.

THREATS TO FOOD SECURITY

Climate shocks and conflict severely threatened
food security in a number of countries, with fam-
ine or near-famine conditions experienced in South
Sudan, Nigeria, and Somalia in 2017. Continued
poor rains in parts of Ethiopia, Kenya, and Somalia
in late 2016 and early 2017 caused a major food
security crisis, particularly in Somalia and Ethiopia.®
As of December 2017, emergency conditions were
expected to continue in parts of the region into
2018.° The drought has significantly impacted agri-
cultural and pastoral livelihoods in the Horn of
Africa, and sustained humanitarian assistance will
likely be needed.

In addition, civil unrest and conflict put mil-
lions at risk in Somalia and South Sudan. In Somalia,
food crisis and emergency conditions are expected
to continue through mid-2018."° In South Sudan,
the government and the United Nations offi-
cially declared a famine in parts of the country in
February 2017."" Although the famine declaration
was lifted in June, 6 million people—half the popula-
tion of South Sudan—were estimated to be severely
food insecure.” With livelihoods as well as access to
food aid still affected by conflict, food security crisis
or emergency conditions were expected to persistin
broad areas of the country well into 2018."

The Boko Haram insurgency continued in 2017
in northeastern Nigeria, where unrest, restrictions
on trade, and displacement have resulted in crisis
and emergency food security conditions and lim-
ited access to food aid." The Kamuina Nsapu insur-
gency in the Democratic Republic of the Congo
displaced over a million people in 2016 and 2017.
Although some refugees had been able to return as
of October 2017, the country’s food security crisis is
projected to persist into 2018."

2018 AND BEYOND

Moderately higher economic growth is expected

for Africa in 2018, with GDP projected to grow at

3.2 percent. However, growth remains vulnerable to
fiscal risks related to rising debt and debt-servicing
costs, especially in natural resource-export-

ing countries. Growth also remains vulnerable in
non-resource-intensive countries in the absence of a
recovery in prices of commodities such as cocoa.'® To
support stronger growth, African countries urgently
need to reverse the decline in agricultural expen-
diture growth and raise investments to boost agri-
cultural productivity. They need to continue the
improvement of macroeconomic and sectoral policies
that ended decades of economic decline and stag-
nation and ushered the continent into a prolonged
period of growth and recovery. In particular, countries
need to improve the management of debt, continue
to pursue a more conducive business environment for
the private sector, and attract FDI.

In addition, African countries need to promote
more inclusive development programs and make
agriculture programs more nutrition sensitive if the
Malabo Declaration goals are to become a reality.

In light of continued threats to food security from
climate and conflict, building resilience of liveli-
hoods and food systems is urgently needed. Efforts
to enhance resilience should include strengthening
social protection measures and building and
enhancing early warning systems to trigger action as
food security crises emerge. Sahelian countries have
proven institutional arrangements for monitoring
and responding to crises that can be replicated in
other regions."” Resilience to droughts and other cli-
mate shocks can be built through wider adoption of
climate-smart agriculture, which supports climate
change adaptation and mitigation while sustaining
or raising agricultural productivity.'
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As the most food import-dependent and the most
important oil-exporting region in the world, the Middle
East and North Africa (MENA) clearly benefits from
functioning global commodity markets.' However, as
in other parts of the world, people in the region do

not always perceive globalization as a positive driver
of development. Discontent with the inequities some-
times exacerbated by globalization, especially with
respect to income and food security, probably contrib-
uted to the revolutions that started in 2010.% In several
countries, the uprisings turned into armed conflicts,
making MENA the region with the greatest number of
conflicts and refugees in the world.?

CONFLICT AND COMMODITY PRICES

In Iraq, Libya, Somalia, Sudan, Syria, Yemen, and in cer-
tain areas of neighboring countries, manmade disas-
ters continue practically unabated. In addition to the
harrowing toll in deaths and casualties, incomes (mea-
sured as per capita gross domestic product [GDP])
declined in most of the countries in conflict, and

food security (measured as food affordability) contin-
ued to deteriorate in all countries over the last year
(Table 1). In Syria, an estimated 6.9 million people were
food insecure as of July 2017, even with the signifi-
cant ongoing injection of food assistance that is sus-
taining about the same number of people.” In Yemen,
roughly 65 percent of Yemeni households, represent-
ing 17 million people, are now food insecure, and a
quarter of a million people are affected by cholera,

60 percent of whom are under the age of 18.° More
than 3.5 million people are facing severe levels of food
insecurity in Sudan, where relatively good harvests

in 2017 were not enough to compensate for the diffi-
culty in accessing food resulting from poverty, internal
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conflict, and the influx of more than a quarter of a mil-
lion refugees fleeing violence in South Sudan.®

Some MENA countries not in conflict are strongly
affected by conflict in neighboring countries. The
constant threat of spillover effects and concerns
related to insecurity and instability continue to limit
confidence and economic activity in the region as
a whole. The shadow of conflict depresses busi-
nesses and investment inflows and hampers the tour-
ism sector, which had been a vital source of revenue,
especially for the oil-importing countries.” All this con-
tributes to low growth rates that are failing to address
high unemployment and improve living standards.’®
And while evidence on the impact of hosting refu-
gees highlights both opportunities and challenges,
it is clear that host countries with large refugee pop-
ulations need significant support from the global
community.” An estimated 25 percent of Lebanon’s
population now constitutes refugees, principally from
Syria and Palestine, and over 660,000 Syrian refu-
gees are registered within Jordan's borders, causing
huge strains on public finances in both Lebanon and
Jordan.'’ In Yemen, more than 3 million people are
reported to be internally displaced, risking a major
refugee outflow into neighboring countries."

Global commodity prices also strongly influ-
enced developments in MENA countries in 2017.
While global food prices remained relatively stable,
changes in international oil prices put a spotlight on
the dichotomy between oil importers and oil export-
ers that has shaped MENA economies for decades. In
2017, oil production cuts led by the Organization of
the Petroleum Exporting Countries (OPEC) caused a
rise in oil prices, but not enough to completely erase
the exporting countries’ losses of the last two years—
including low or even negative GDP per capita growth



TABLE 1 GDP, food affordability, and policy changes

Policy changes®(2016/2017)

Policy reform in 2016 Policy reform in 2017
GDP per capita

annual % change \YEYelgeYs Investment/
2015-2016, or Affordability of fiscal/ investment Social
latest two years® food (index)” trade climate protection | Agriculture

Oil exporters

Algeria 1.8 -1.5 ceeo ° °
Bahrain 0.2 -1.0 Y X )

Kuwait -2.1 -1 o

Oman -0.4 -1.9 cee

Qatar -1.3 -0.3 ce °

Saudi Arabia -0.5 -0.7 coceeee ° oe
United Arab Emirates 1.8 -0.1 ° (XY}

Oil exporters affected by conflict

Iraq 7.8 - [ X

Libya - -

Sudan 2.2 -1.9 ce

Yemen -12.0 -4.3

Oil importers

Comoros -0.1 - °

Djibouti 4.7 - (X °
Egypt 2.2 -4 ooceee oe o0

Jordan -1.2 -1 (XY} ce °
Lebanon -0.9 - [ °

Mauritania -0.8 - °

Morocco -0.3 -1.5 oo

Tunisia 0.0 -2.3 ° o

West Bank and Gaza 1.2 -

Oil importers affected by conflict

Syria - -4.2

Somalia -

Source: * World Bank, World Development Indicators Database, accessed September 2017; ® Based on Economist Intelligence Unit Food Secu-
rity Index; < Policy changes in 2016 and 2017 based on authors’ compilation from Economist Intelligence Unit, Country Reports (2016 and 2017).

Note: - indicates no data available. GDP = gross domestic product. Affordability includes the following indicators: Food consumption as a
share of household expenditure, proportion of population under global poverty line, GDP per capita (US$ PPP), agricultural import tariffs,
presence of food safety net programs, access to financing for farmers.

and reduced food affordability—that were caused by affected by large-scale conflict was too slow to lead

a slippage in oil prices (Table 1). For oil-importing to significant livelihood improvements for people and
countries, the rise in oil prices in 2017 put more strain failed to improve access to food. In some cases, this
on private and public budgets, and inflation pres- may be explained by the short-term (often negative)
sures increased subs‘cantially.12 The Comoros, Jordan, impact of economic reforms initiated in recent years,
Lebanon, and Mauritania all experienced shrinking and in other cases, by a reluctance to start critical
GDP per capita over recent years and a deteriora- reform processes or by the indirect impact of conflicts
tion of access to food. GDP per capita growth in most in neighboring countries or parts of their own terri-
other oil-importing countries that are not directly tory—such as in Tunisia and Egypt, respectively.
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ECONOMIC REFORMS

Substantial reforms were undertaken in several
oil-exporting countries as well as Egypt and Jordan
in the area of macroeconomic policies and to a
lesser extent in terms of investment climate, social
protection, and agricultural policies. In response to
low oil prices over the past years, the adjustment
measures taken by oil-exporting countries include
public-spending cuts; cuts in fuel and utilities subsi-
dies in Kuwait (2016), Algeria and Bahrain (2017), and
Saudi Arabia (planned 2018); and increases in excise
taxes in Algeria and the Gulf Cooperation Council
(GCC) states as well as a GCC-wide value-added

tax scheduled for January 2018.” In the face of eco-
nomic pressures, policy makers in other countries
also pushed forward with reforms. These include the
pass-through of recent exchange rate depreciations
(Egypt, Sudan), implementation of a value-added
tax (Egypt), and the removal of tax exemptions
(Jordan)." Despite persisting challenges, some
countries kept up the momentum and continued
the reform process in implementing energy sub-
sidy reforms (Egypt, Sudan); undertaking structural
reforms that improve the business climate and pro-
mote private sector activity; and easing key infra-
structure bottlenecks (Egypt, Jordan, Mauritania).

While these policy reforms are expected to
accelerate economic growth, create new jobs, and
improve food security in the medium to long run,
short-term negative impacts such as high inflation
were observed in several countries. To protect the
poor from the negative effects of reforms, several
countries continued to expand existing social pro-
tection schemes addressing their nationwide social
needs, including continuing to subsidize basic food
items (Egypt, Lebanon, Morocco, Tunisia) and broad-
ening cash transfer programs (Egypt).”

In addition, a few countries undertook some
agricultural reforms, including expanding irrigated
areas and improving the distribution of fertiliz-
ers and certified seeds (Algeria); enhancing water
access to address severe food insecurity (Djibouti);
and establishing a national strategy to facilitate
the export of local agricultural products, especially
fruits and vegetables, to the international market,
with emphasis on the Gulf countries (Jordan).'® The
Saudi government started rolling back its expan-
sionary agricultural policy by terminating local pro-
duction of wheat and is planning to phase out green
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fodder production by 2019, while continuing to
encourage agricultural investments and production
abroad for export back to its local market to meet
strong domestic demand."”

GOING FORWARD

The MENA economies are united by their strong
connections with the world, including through
trade in goods and services (Figure 1). MENA will
likely continue to rely increasingly on international
trade for large components of its food supply; in
view of this, the G20 and other initiatives are facili-
tating the forecasting and exchange of information
on potential difficulties in the production or trade
of major crops.'® In addition, Gulf and other Arab
countries have invested more than US$9.3 billion in
agricultural projects in Africa south of the Sahara,
a trend that may have been encouraged by bet-
ter governance and institutional frameworks in
Africa."® Qil exports will likely continue to shape
the region for several years to come, despite the
efforts of oil-exporting countries to diversify their
economies. These facts should reassure the voices
still clamoring for various degrees of protectionism
in MENA countries.

Yetin 2017, the tale of two MENAs continued.
One MENA was in conflict, the other MENA was
managing as best it could, perhaps growing inured
to the conflicts next door. In the present state of
Arab crisis and disunity, it is difficult—but essential—
to create a path to a more integrated economic out-
look within MENA. The path toward integration can
build on some progress made to date with the ini-
tial, fledgling steps toward a Pan-Arab Free Trade
Agreement (PAFTA) by expanding into additional
measures for intraregional integration: continued
elimination of tariff and nontariff obstacles to trade;
expansion of intraregional agreements and stan-
dards for services and investments, including tele-
communications, transport, and financial services;
harmonized employment regulations; and facilita-
tion of labor movement.*’

A major breakthrough could be made if coun-
tries not affected by conflict demonstrated that,
by pursuing some of these reforms, Arab countries
can achieve increases in GDP of 50 to 100 percent
(as compared to the GDP that would be realized
if they persisted with pre-2011 economic poli-

cies).?’ Demonstrating this potential could offer



FIGURE 1 Food imports and fuel exports in MENA compared to the world
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an alternative to the present state of conflictin the While many MENA countries have missed oppor-
rest of the region and project a realistic hope for tunities for fundamental policy shifts in the past,
improvement. Achieving this change by 2025 will now may be an opportune time for courageous,
require immediate steps toward significant regional well-designed policy changes that go beyond
integration and country reforms toward more, not macroeconomic reforms to allow all people to ben-
less, globalization. Globalization could become a efit from globalization.” In view of the region'’s reli-
positive driver of postconflict economic develop- ance on food imports, the food sector-and food
ment and food security in MENA if the benefits of security in particular—is an excellent place to start.

increased trade flows and investments are spread
more widely and lead to greater prosperity for all.
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After experiencing significant negative external
shocks beginning in late 2014, the Central Asian
countries—Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan—began to enjoy more
favorable external economic conditions in late 2016.
Improvements include considerable increases in
nonrenewable commodity prices and economic
recovery in the region’s key trading partners, includ-
ing resumption of growth in Russia, a key driver of
remittance flows and trade for Central Asian econ-
omies.' These favorable external factors increase
economic activity and food security in Central Asia
through their impact on export earnings, remittance
flows, and investments from the region’s main eco-
nomic partners.

The significant upturns in energy and metals
prices supported economic recovery and appre-
ciation of the Russian ruble in 2017, which in turn
increased remittance flows to Kyrgyzstan, Tajikistan,
and Uzbekistan (Figure 1).> The combination of
rebounding demand for migrant labor and a stron-
ger ruble led to a 34 percent increase in remittance
flows in nominal US dollar terms from Russia to
Uzbekistan in the first half of 2017, compared to the
same period in 2016. Remittance flows to Kyrgyzstan
and Tajikistan increased by 28 percent and
22.4 percent, respectively, during the same period.
Depreciation of the national currencies of Tajikistan
and Uzbekistan led to even greater increases in
remittances when accounted in the national cur-
rencies of these countries. For example, Tajikistan’s
somoni depreciated by almost 12 percent against
the US dollar during the first three quarters of 2017.

Income from employment and remittances
remain the primary drivers of poverty reduction and
improved food security in the region. Increasing
remittance inflows, while still well below 2012-2014
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levels for Tajikistan and Uzbekistan, in combination
with low inflation boosted the real purchasing power
of households. Relatively stable food prices also con-
tributed to the food security of poorer households.
Thus poverty and undernourishment rates continued
to decline.” However, micronutrient deficiencies—
that is, the lack of essential vitamins and miner-
als—remain common. In addition, overnourishment
(overweight and obesity) is on the rise in all coun-
tries of the region. For instance, the overweight rate
in Kyrgyzstan increased by more than 10 percentage
points during the last decade and about 45 percent
of adults were overweight in 2015.*

POLICY CHANGES IN THE REGION

Since the change of political leadership in Uzbekistan
following the death of its first president in 2016, the
country has embarked on a set of important eco-
nomic and governance reforms. To improve public
administration, judicial systems, and social infrastruc-
ture, as well as to enhance economic growth and lib-
eralize trade, the government adopted a Strategy

of Actions on Further Development of Uzbekistan,
including a five-point action plan for 2017-2021.°
Within the framework of this strategy to liberalize
social and economic policy, the government adopted
15 laws and more than 700 normative legal and pol-
icy documents within the first nine months of 2017.
The implementation of many of these policy changes
will have important implications for food security and
nutrition in the country.

Liberalization of the foreign exchange market
could be considered the keystone of the new gov-
ernment’s commitment to change. In September,
President Shavkat Mirziyoyev signed a decree that
allows citizens and businesses to freely exchange



currency and supports an enabling environment for
more sustainable and inclusive growth.® Devaluation
of the official exchange rate by almost 50 percent
and unification of exchange rate markets are
expected to stimulate exports and attract foreign
investment. These reforms will also create a more
favorable environment for Uzbekistan’s agricultural
producers, especially cotton and wheat producers,
by eliminating the hidden tax on the sector created
by exchange controls.

In the agriculture sector, the Uzbek govern-
ment has continued to prioritize diversification
and a shift from cotton production to horticultural
products. Policy reforms aim to increase access
to machinery, fertilizers, and credit, and simplify
export requirements for local producers.” However,
it is not clear how this support will be provided,
who will receive it, or whether such support will be
fiscally sustainable. The government is also con-
tinuing its policy of increasing land allocation for
horticultural crop production and allocating more
land for forage and oil crops.® Simultaneously,
import tariffs and excise tax rates were substantially
decreased or abolished for a number of important

consumer goods and raw products. Increased avail-
ability of cheaper raw materials is expected to stim-
ulate domestic production of final products and
improve the country’s competitiveness and export
potential, as well as stabilize consumer prices in the
domestic market.’

Infrastructure development is one of five areas
prioritized by the new Uzbek strategy. In addition to
ongoing development of roads and communications
infrastructure, support for reconstruction of local
bazaars and establishment of supermarkets and
hypermarkets by the private sector is also being pri-
oritized. Public support for the reconstruction of 301
major farm markets (dehkan bazaars) throughout the
country between 2017 and 2019 aims to create jobs,
modernize marketing infrastructure, and improve
food safety standards.

Reforms for food safety and nutrition were also
introduced, including fundamental changes in veteri-
nary services.”® A new state Committee on Veterinary
Services, formerly under the agriculture ministry,
was established under the Cabinet of Ministers.

The prime minister issued a resolution establishing
a national Research Institute on Public Health and

FIGURE 1 Total remittance inflows from Russia (2010-2017, quarters 1-3)

5,000

4,000

3,000

Millions US$

2,000

1,000

2010 2011 2012 2013

2014 2015 2016 2017

[l Uzbekistan [l Tajikistan [ Kyrgyzstan

Source: Central Bank of Russia.

CENTRAL ASIA

83



84

Healthcare Administration, with responsibility for
increasing public awareness regarding healthy life-
styles and nutrition, among other activities aimed at
improving public health.

In 2017, Kazakhstan adopted an updated
mid-term development strategy for 2050—
The Third Modernization of Kazakhstan: Global
Competitiveness." It promotes the adoption of inno-
vative and advanced technologies in the economy as
well as sustainability and growth in prevailing major
economic sectors, including agriculture, by invest-
ing in information and communications infrastructure,
training, and education. The new strategy intends to
promote labor productivity growth through techno-
logical modernization, creating an enabling business
environment for entrepreneurship and market liber-
alization, and ensuring the rule of law and reducing
corrup‘cion.12 The government approved a new State
Program for Agro-Industrial Development (2017-2021)
that prioritizes agricultural development through sup-
port for productivity growth, improved value chains,
increased processing, and sustainable use of water
and land resources. The program aims to shift public
subsidies from grains to oil crops, expand state sub-
sidies to smaller agricultural producers, and increase
public funds for agricultural research and extension.
The plan envisions stimulating agricultural exports by
improving sanitary and phytosanitary compliance.

REGIONAL INTEGRATION

Poor regional integration and cooperation have
been serious impediments to development and
food security in Central Asia, but the recent political
changes in Uzbekistan have created a more favor-
able environment for regional cooperation.” The
measures taken by the new Uzbek government have
been welcomed by heads of state in the region and
by major international development agencies."
Relations are also thawing in the region more
broadly. Diplomatic activity accelerated in 2017, fol-
lowing promising signs in 2016. This is a notable
change for a region that has ranked poorly on almost
all forms of regional integration, including trade,
finance, infrastructure, migration, and institutional
integration.” It appears that Central Asian lead-
ers are now beginning to pay serious attention to
improving regional ties.

STEPS TOWARD COOPERATION

The recent initiatives were largely driven by

the change in Uzbekistan. As the only country that
borders all four other Central Asian countries,
Uzbekistan has had running disputes with almost
all of them over issues such as transport, energy,
water, and trade. In 2017, the new Uzbek leadership
initiated outreach to its neighbors and secured
several commitments for further cooperation. For
example, Turkmenistan and Uzbekistan, which had
fraught ties for much of their post-independence
histories, signed agreements to jointly develop
energy deposits in the Caspian Sea and transmit
electricity to other countries in the region.

Tajikistan and Uzbekistan resumed air flights
after 25 years, reflecting a normalization of ties that
had deteriorated largely due to disputes over water
and energy resources. Uzbek president Mirziyoyev
appeared to signal a softening of his country’s
opposition to hydropower projects in the region.
Although no concrete agreement was signed
between Tajikistan and Uzbekistan in this regard,
the Uzbek government suggested that it was willing
to compartmentalize the issue while pushing ahead
with other areas of cooperation.

Furthermore, Uzbekistan and Kyrgyzstan
achieved a breakthrough, agreeing to cooper-
ate in the construction of the Kambarata Dam
in Kyrgyzstan. As was the case with Tajikistan,
Kyrgyzstan faced opposition over concerns about
the dam’s impact on the water supply to Uzbek farm-
ers. Although specific terms for financial cooper-
ation were not disclosed at a high-level meeting
in September, the surprise agreement signaled a
greater willingness among Central Asian countries
to share resources. Uzbekistan and Kyrgyzstan also
signed a landmark border demarcation treaty in
2017, settling a long-running dispute.

In addition, government representatives from
Central Asia’s two largest countries, Uzbekistan
and Kazakhstan, met numerous times during the
year, signing agreements for cooperation on agri-
culture, energy, industry, and transportation.
Bilateral trade between Uzbekistan and Kazakhstan
increased 35 percent through September as com-
pared with the same period in 2016; Kazakh pres-
ident Nursultan Nazarbayev spoke of setting a
target of US$5 billion in annual bilateral trade by
2020, a significant increase over the 2016 figure



of US$2 billion. Long-shuttered border crossings
between the two countries were reopened, and a
high-speed train link was launched between Almaty,
Kazakhstan, and the Uzbek capital, Tashkent,

in 2017.

While Uzbekistan's overtures to its neighbors
drew the most attention, other countries in the
region also continued to develop links. On the
trade front, Kazakhstan and Kyrgyzstan agreed to
increase railway cargo transport as part of their
obligations under the Eurasian Economic Union.
Moreover, Kazakhstan allocated US$41 million in
technical assistance to help Kyrgyzstan modernize
its customs procedures and sanitary and phytosani-
tary testing facilities.

Regional integration was encouraged by ini-
tiatives from outside the region, such as China’s
continuing push to develop its Belt and Road
Initiative. Several countries in the region, includ-
ing Kazakhstan and Kyrgyzstan, already trade
agricultural goods with China following a series
of bilateral inspections and agreements. China
and Kazakhstan agreed to further strengthen
trade and cooperation in agriculture by signing a
bilateral agreement in July 2017. The agreement
includes the construction of a wheat terminal at
the Kazakh-Chinese border and enhanced trade,
investment, technology transfer, and innova-
tion in agricultural production, wheat process-
ing, and food safety infrastructure. Uzbekistan and
China signed economic cooperation agreements
worth US$20 billion in May 2017 at the first meet-
ing of the two countries’ leaders. Chinese invest-
ment in logistics and infrastructure has increased
in Central Asia in recent years, and several high-
way and railway projects crossing the region are
being considered.

LOOKING FORWARD

Economic improvements in the region in 2017 pri-
marily reflect recovery of commodity prices, macro-
economic stabilization, improved regional cooperation,
and significant growth in remittance flows. Relatively
positive price prospects for Central Asia’s major com-
modity exports support a favorable economic out-
look for the near future. Economic improvements in
Russia and Kazakhstan will improve economic growth
prospects, household welfare, and food security in
other countries of the region through trade, invest-
ment, and remittances. In addition, greater regional
cooperation and market integration in the context of
ongoing reform efforts in Uzbekistan and other coun-
tries of the region may lead to a greater inflow of pri-
vate investment. Also, China's Belt and Road Initiative
may provide Central Asian countries new opportuni-
ties to address the region's infrastructure needs and
strengthen regional economic connectivity.

On the downside, the Russian economy risks a
slower recovery due to the expansion of Western
sanctions in August 2017."® Moreover, the benefits for
economic growth and household welfare of higher
export prices and remittance inflows will likely be par-
tially offset by higher import prices, driven by higher
energy prices and currency depreciation. Accelerating
progress toward meeting Eurasian Economic Union
standards for domestic production will remain a key
challenge for Kyrgyzstan but will help Kyrgyz produc-
ers boost agricultural exports to the regional market.
Continued challenges in the financial sector, espe-
cially in Tajikistan, may have negative impacts on the
pace of poverty reduction and on food security as a
result of reduced credit availability in pro-poor sectors
of the economy and limited employment opportuni-
ties in low-skill sectors such as agriculture.”
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Rising exports, low oil prices, higher infrastructure
spending, and supportive macroeconomic poli-
cies helped to make South Asia the world's fastest
growing region again in 2017, with economic growth
projected to reach 7.1 percent in 2018." Growth
across the region was not uniform, however, rang-
ing from 0.6 percent in Nepal to 7.1 percentin both
Bangladesh (a historical high) and India (Figure 0.2
Growth in agricultural gross domestic product (GDP)
in South Asia also varied from country to country,
shrinking by more than 4 percentin Sri Lanka in 2016,

for example, and growing by é percentin Afghanistan.

Agricultural GDP growth slowed in Bangladesh, but
rose significantly in Bhutan and India.

NATURAL CALAMITIES AND
AGRICULTURAL GROWTH

South Asia is highly vulnerable to the impacts of cli-
mate change.’ Climate variables such as tempera-
ture, rainfall, flooding, and drought increasingly
affect agricultural activities in the region. Most South
Asian countries weathered some form of natural
calamity in 2017: by August, roughly a third of Nepal
was flooded, affecting about 1.7 million people and
damaging more than 34,000 homes”; heavy floods in
Bangladesh damaged crops, including the country’s
main food staple, rice®; flooding and drought at turns
plagued Sri Lanka as well as some 18 states in India,

FIGURE 1 Growth rates in GDP and agricultural GDP in South Asia, 2016
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which saw a sizable drop in rainy-season food grain
production as a result®; and below-average rains
sharply reduced 2016 cereal production in Pakistan.”

INFLATION

Although consumer price inflation in South Asia
slowed from 4.5 percentin 2016 to 4.2 percent in
2017 (Figure 2),%this rate was the second highest
among all regions. Moreover, inflation rates var-
ied widely from country to country—from as little as
3.1 percent in the Maldives up to 7.0 percent in Sri
Lanka—as did food inflation rates.

Food prices in Afghanistan—particularly of meat,
spices, vegetables, and sugar—rose by 4.4 percentin
2016. Average annual inflation in Bangladesh dipped
in 2016 and is expected to increase slightly in 2017,
given rising nonfood inflation resulting from higher
wages and natural gas and electricity prices. In Bhutan,
average inflation halved in 2016, but is expected
to rise in 2017. Inflation in India remained subdued
for a second straight year, averaging 4.5 percentin
2016. In the Maldives, food prices skyrocketed by
70-100 percent when the government lifted subsi-
dies for staple goods, and inflation rose, threaten-
ing to reach 3.1 percent in 2017. Inflation in Nepal
is expected to drop to 4.5 percent after spiking to
9.9 percent in 2016 due to earthquakes, trade disrup-
tions, and weak agricultural performance. In Pakistan,

FIGURE 2 Year-on-year inflation in South Asia

10

meanwhile, low global oil and commodities prices, a
stable food supply, limited government borrowing,
and exchange rate stability brought consumer inflation
down to 2.9 percent in 2016, but this is expected to rise
to 4.2 percentin 2017 as a result of rising fuel prices
and domestic demand. Likewise, average annual infla-
tion in Sri Lanka moderated to 4.0 percent in 2016, but
is expected to reach 7.0 percentin 2017.

GLOBAL FOOD VALUE CHAINS,
INVESTMENTS, AND FOOD SYSTEMS

The emergence of global food value chains has
changed the nature of food systems across the world
and offers new opportunities for South Asian coun-
tries to exploit their regional potential. As popula-
tions, incomes, and urbanization are all on the rise,
consumers in the region are looking toward interna-
tional markets to satisfy their food demand. South
Asia’s participation in the global food export market
has also expanded. At the same time, the region is
one of the least integrated internally: intraregional
trade accounts for only 5 percent of South Asia’s
total trade, whereas it accounts for 25 percent in
Southeast Asia. Similarly, intraregional investment
makes up less than 1 percent of overall investment.”
While foreign direct investment (FDI) decreased
globally in 2016, South Asia saw an increase of
roughly US$13 billion.” In 2017, India alone attracted
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US$60 billion in FDI, as investors gained confi-

dence in India's recent efforts to improve the ease

of doing business and reforms in FDI norms. The
share of agriculture in total FDI inflow is low, however,
accounting for just 3 percentin India and 1.8 percent
in Bangladesh.

IMPROVING FOOD AND
NUTRITION SECURITY

Poverty and malnutrition continue to vex South Asia.
In 2016, two of every five stunted children in the
world lived in the region, and more than 15 percent
of children under five in South Asia were wasted. The
region’s stunting level (38 percent) is just above that of
Africa south of the Sahara (37 percent) and more than
three times higher than those of East Asia and the
Pacific (12 percent) and Latin America (11 percent).11

Governments are working to address these chal-
lenges. Bangladesh has achieved one of the fast-
est and most prolonged reductions in child stunting
in the world. The country belongs to the global
Scaling Up Nutrition (SUN) Movement and par-
ticipated in the Nutrition for Growth Summit and
in Compact2025, enacted a National Nutrition
Policy, and planned a nutrition-focused health pro-
gram. As of 2016, social protection programs cov-
ered 28 percent of households and accounted for
around 12 percent of public spending (2.2 percent
of GDP).”? With its National Social Security Strategy,
Bangladesh is widening the scope of social pro-
tection to include employment policies and social
insurance.” Through the Agriculture, Nutrition, and
Gender Linkages (ANGel) research project, the
country aims to identify actions and investments
in agriculture that will help improve nutrition and
empower women."

India, home to roughly 70 percent of South Asia’s
poor, is implementing numerous nutrition-specific
and nutrition-sensitive programs to address the
intermediate and underlying causes of under-
nutrition, including Integrated Child Development
Services, the National Rural Health Mission, the
Mid-Day Meals Scheme, the National Food Security
Mission, and the Mahatma Gandhi National Rural
Employment Guarantee Scheme.” Still, high lev-
els of maternal and child undernutrition persist. In
September 2017, India unveiled its National Nutrition
Strategy, which provides a framework for achiev-
ing an “India free from malnutrition,” linked to a

FOOD SYSTEMS AT A CROSSROADS

“clean India” and "healthy India.” In December 2017,
India launched the National Nutrition Mission with a
three-year budget of about US$1.4 billion to reduce
the prevalence of stunting, undernutrition, anemia,
and low-birthweight babies.

Nepal, whose 2015 Constitution enshrined the
fundamental right to food, recorded the world's
fastest reduction in child stunting in 2016 (from
56.0 percent in 2001 to 35.8 percent).'® Nepal
belongs to the SUN Movement and is implement-
ing an ambitious multisectoral nutrition program.
Pakistan is also a member of the SUN Movement and
various associated networks designed to improve
nutrition. In May 2016, the Pakistan SUN Movement
Secretariat launched a SUN Academia and Research
Network. Pakistan’s provinces have taken several
steps to improve their food and nutrition status since
the devolution of power in 2010 and, with support
from UNICEF and other partners, developed a multi-
sectoral strategy to help reduce malnutrition.

In Afghanistan, widespread internal displace-
ment and an influx of returnees and refugees con-
tinued to hamper access to health and nutrition
services in 2016 and 2017." The government is aim-
ing to reduce child stunting from 41 to 35 percent
by 2020. Afghanistan committed to joining the SUN
Movement in 2017. Sri Lanka, in contrast, focused on
poverty reduction in 2017 and launched a plan to
achieve UN Sustainable Development Goal 2-"to end
hunger, achieve food security and improved nutri-
tion, and promote sustainable agriculture” by 2030."®
Sri Lanka has been a SUN member since 2012.

REFORMS IN PUBLIC FOOD
DISTRIBUTION SYSTEMS

Poor governance of food distribution is often cited
as a barrier to food and nutrition security in South
Asia, though most countries in the region have
begun taking steps to address this problem. For
instance, India is implementing ongoing reforms to
its Public Distribution System, including end-to-end
automation, digitization, linking identity (Aadhar)
cards to ration cards, and installation of electronic
points of sale.”” Bangladesh is revamping its Public
Food Distribution System, instituting a nationwide
electronic system for monitoring public food grain
stocks,”® and implementing the World Bank-financed
Modern Food Storage Facilities Project, which will
construct eight modern steel grain-storage silos for



rice and wheat and 500,000 silos for households in
disaster-prone areas. Sri Lanka is emphasizing pub-
lic-private partnership approaches to creating effi-
cient and stable supply chains, developing a national
strategic food reserve to guarantee buffer stocks of
essential commodities to stabilize prices. Pakistan
launched initiatives to improve quality and standards
in its food distribution system.

PROMOTING AGRICULTURAL GROWTH

In 2016-2017, farming in South Asia received
increased investments and renewed attention as a
result of new programs and policies aimed at boost-
ing productivity through promoting sustainable,
diversified, and climate-smart agriculture. Nepal
has increased its agricultural budget by about
42 percent over the last two years, and confirmed its
commitment to modernize agriculture and achieve
self-sufficiency in staple crops, fruits, and vegeta-
bles, although this can be a difficult policy to sustain
fiscally.?' This effort entails facilitating smallholders’
access to markets; ensuring that fertilizer, seed, irri-
gation, and technology are readily available to them;
and improving their access to loans and insurance.
Bangladesh is working to increase production of
diverse, nutritive, and high-value crops by promot-
ing the use of agricultural technology through policy
reforms, regulations, and incentives. Moreover, the
country’s efforts to liberalize input markets resulted
in a greater supply of improved seeds and fertiliz-
ers as well as a burgeoning number of food mar-
kets and marketplaces where rural women can sell
farm products.”? Given India’s renewed pledge to
double farmers’ incomes by 2022, the government
launched numerous agricultural initiatives in 2017,
including increased credit limits for farmers, the cre-
ation of long-term and micro-irrigation funds, and
a 60-day interest waiver on agricultural credit. The
interest waiver may cause market distortions and
may be financially unsustainable. India's government
also began to remove structural barriers to agricul-
tural development, in part through a series of leg-
islative reforms, and introduced a new program to
support start-ups.” The government aims to facili-
tate a tripling of the capacity of the country’s food
processing sector and investment in "mega food
parks"—networks of collection centers and primary
processing centers designed to increase processing
of perishable foods. Finally, a major 2017 tax reform

will likely constrict the supply of agricultural inputs in
the shortterm due to price adjustments, but should
ultimately lower the price of inputs such as fertilizer
and machinery.®*

Pakistan focused on improving productivity of
major crops, diverting scarce natural resources
toward production of other high-value crops (such as
olives and pistachios), and cultivating pulses and oil-
seeds for import substitution. In addition, several key
pieces of seed legislation were passed in the last two
years, and some regional-federal efforts are under-
way to facilitate farming via fertilizer subsidies and
interest-free loans. Subsidies run the risk of promot-
ing overuse of fertilizers, with potential negative envi-
ronmental consequences, and may not be financially
sustainable; interest-free loans run the risk of causing
market distortions. The Maldives are developing the
linkages between agriculture and tourism and rais-
ing agricultural productivity through the adoption of
climate-smart agriculture. Sri Lanka continues to aim
for self-sufficiency in five major food crops through
its National Food Program, despite the potential
downside of self-sufficiency strategies, and in 2017
the country strengthened its eco-certification pro-
gram, improved degraded soil, granted income-tax
concessions on backward integration activities in
agriculture, introduced various subsidies for agribusi-
nesses and fisheries as well as weather index insur-
ance, and established dairy development zones.

CHALLENGES AND OPPORTUNITIES

Food systems in South Asia are at a crossroads.
Climate change is the most pressing issue facing

the region, given its implications for the food secu-
rity of already vulnerable populations. Increasing
climatic variability, extreme weather events, and ris-
ing temperatures pose new challenges to ensur-

ing food and nutrition security in the region. Global
food value chains and robust economic prospects
offer untapped potential for prosperity in the region.
Equally important are efforts to increase efficien-
cies, reduce postharvest losses, and develop the
agroprocessing sector. Better intraregional link-
ages and increased intraregional trade will also help
the region to grow. In 2018, South Asian countries
are expected to reform their agriculture sectors,
increase openness to trade, strengthen linkages with
global food value chains, and take steps to adapt to
climate change and weather uncertainties.

SOUTH ASIA

89



East and Southeast Asia

Progress Continues,
Challenges Grow

KEVIN CHEN, PETER TIMMER, DAVID DAWE, AND ZIMEIYI WANG

Kevin Chen is a senior research fellow and head of the East and Central Asia Office, International Food Policy

Research Institute (IFPRI), Beijing, China. Peter Timmer is professor emeritus, Harvard University, Cambridge,
and a nonresident fellow, Center for Global Development, Washington, DC, USA. David Dawe is a senior
economist and regional strategy and policy advisor, Food and Agriculture Organization of the United Nations,
Bangkok, Thailand. Zimeiyi Wang is a research assistant, East and Central Asia Office, IFPRI, Beijing, China.

The East and Southeast Asian economies saw strong
growth in consumption and investment in 2017.
Economic growth in China and the Association

of Southeast Asian Nations (ASEAN) is expected

to reach 6.8 percent and 5.1 percent for the year,
respectively.' Despite this favorable position, food
insecurity and malnutrition remain a concernin a
number of countries in the region. The 2017 Global
Hunger Index reveals that six countries fall into the
“serious” category, namely, Cambodia, Indonesia,
Lao PDR, Myanmar, the Philippines, and Timor-Leste,
while obesity is increasing rapidly throughout the
region (albeit from a low base).” To link the region’s
strong macroeconomic performance with continu-
ing reductions in poverty and malnutrition, broad
reforms are likely to be necessary to (1) improve pro-
ductivity and sustainability in the agriculture and
rural sectors, (2) promote and embrace regional
integration, and (3) kick economic growth into
higher gear.

REGIONAL TRADE DYNAMICS

China’s imports of major agricultural products con-
tinued to increase rapidly, creating more oppor-
tunities for ASEAN's key agricultural exports.
These opportunities are mainly driven by cost dif-
ferentials and rising demand. China now has the
world's largest middle class, with diversified and
higher-quality diets. Strong growth in Chinese
demand led to a surge in palm oil exports from
Malaysia and Indonesia, and rice exports from

PROGRESS CONTINUES, CHALLENGES GROW

Cambodia, Thailand, and Viet Nam. Myanmar

also has significant agricultural trade with China.?
Benefiting from China’s growing appetite, Viet Nam,
Thailand, and the Philippines are exporting more
tropical fruits, and rising demand has the poten-

tial to drive an increase in the export price of some
luxury fruits, such as durian, in international mar-
kets.* Many regional exporters are seeking ways

to penetrate global markets for higher-quality and
higher-value products.

Demand for corn and soybean imports is growing
in several countries as a result of the shiftin domes-
tic demand and trade policies. For example, in Viet
Nam, higher incomes, a growing urban population,
and a shift to more protein-rich diets combined to
boost the country’s meat and dairy production, with
a corresponding need for animal feed. Viet Nam also
needs to feed its rapidly expanding fish and shrimp
export sectors. The fast-growing feed industry—
which relies heavily on imported feed ingredients
due to inadequate domestic production and low
quality—contributed to a surge in soybean and corn
imports in 2017.°

Facing the same problem, Indonesia imposed
tighter rules on imported feed ingredients and is try-
ing to promote domestic production. Indonesia’s
corn imports declined because of the government’s
push for corn self-sufficiency and the government
may actually prohibit corn imports before the end
of 2017 to increase corn prices and give Indonesian
farmers an incentive to increase productivity.ts Given
that feed is the major cost component in poultry



production, these policies will raise the domestic
price of chicken and make it more difficult for the
poor to afford this high-quality protein.

STRUCTURAL TRANSFORMATION

Connecting rural areas to the economic growth
process and helping the poor to enter path-

ways out of poverty requires a successful struc-
tural and agricultural transformation. Japan, the
Republic of Korea, and Malaysia are well advanced
in this transition, with agriculture playing a small
role in their economies. Cambodia, Lao PDR, and
Myanmar remain at the early stage, where agricul-
ture dominates the economy. China, Indonesia,
the Philippines, and Thailand are well into

the transition.

Thailand is the largest food exporter in ASEAN,
and farm policies will be a crucial element of
Thailand’s development strategy over the next two
decades. Policies designed to upgrade productivity
in the farm sector and make the country one of the
world’s “food super powers” are being prioritized.”

China is focusing on reforming its domestic
agricultural policies to address the coexistence
of excess demand for some high-quality agricul-
tural products and excess supply of key low-quality
agricultural products. China also pledged to pur-
sue a rural vitalization strategy, prioritizing the
development of agriculture and rural areas in the
coming years.8 In Viet Nam, the government’s agri-
cultural restructuring plan aims to reach 3 percent
annual agricultural growth and increase both aver-
age labor productivity and the average income
of farmers. The government is also implementing
a national target program to build a “new coun-
tryside” through regional comparative advan-
tage and local specialized products, especially in
disaster-prone areas.’

Changing land tenure patterns are closely related
to agricultural development and the broader process
of structural transformation. In much of the region,
the transition to larger farm sizes has been very slow,
and land fragmentation remains a major obstacle
to long-term agricultural investment. However, pol-
icy makers are designing land consolidation policies
for larger-scale production and economies of scale.
China has cleared the way for private investment in
large-scale farming. This accelerates a trend toward
agricultural capitalism by using “land management

rights,” which allow a village to collectively trans-

fer its land to a corporation in return for a guaran-
teed revenue stream. Policies to encourage the lease
of land-use rights are also in play in Viet Nam. The
country is promoting the establishment of an agri-
cultural land bank that will create a mechanism for
mobilizing funds for agricultural development and
high-tech production on a large scale.'® In Thailand,
800 farm cooperatives nationwide will be tasked by
the Thai government with advancing large farms that
benefit from economies of scale and greater bar-
gaining power when dealing with middlemen."

BOOMING E-COMMERCE

With Southeast Asia’s skyrocketing internet con-
nectivity and middle-class spending power,
e-commerce giants are investing heavily in the
region. These investments include the acquisition of
Southeast Asian e-commerce platforms by leading
companies from China and the United States.”” That
said, the full potential of these innovations is still
unknown. E-commerce could substantially improve
the efficiency of agricultural supply chains and
strengthen smallholders’ access to critical inputs and
urban markets. Already, Chinese e-grocery supply
chains are using drones to deliver packages through-
out rural areas and are setting up fully automated
sorting centers.” Online platforms can shorten the
value chain by eliminating many middlemen, whose
participation drives up prices for consumers and
reduces farmers’ profit margins.

E-commerce enjoys policy support across the
region. China incorporates e-commerce develop-
ment into its Internet Plus modern agriculture strat-
egy. The Indonesian government is seeking to bring
innovation and digital transformation to the largely
undigitized agriculture sector. There is also a trend
toward simplifying procedures for cross-border
e-commerce. Malaysia launched the world’s first
Digital Free Trade Zone, while the Chinese govern-
ment continues to provide preferential treatment to
overseas goods purchased online and distributed
through bonded warehouses."

BUILDING CLIMATE RESILIENCE

As agricultural production in Southeast Asia is recov-
ering from recent El Nifio impacts, promoting resil-
ience and adaptation to climate change remains at
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the top of the agenda.’® ASEAN is taking a common
stance on this issue, and members are sharing expe-
riences with climate adaptation through regional cli-
mate information systems and resilience networks."®
Smart farming is the movement of the moment.
It represents the application of modern informa-
tion and communication technologies in agriculture,
leading to more precise and sustainable approaches.
Countries across the region are designing national
strategies to upgrade farming with technology and
innovative farming methods that can boost farmers'’
profits and their ability to adapt to climate change.
Thailand is formulating a 20-year national reform
program to strengthen farmers' flexibility and diver-
sify agricultural products, with the twin goals of
helping farmers escape from poverty and farm sus-
tainably. The Philippine government has tested the
use of drones to identify where agricultural land
is most vulnerable to natural disasters, and will
use the information collected to adapt agricultural
plans and better prepare for disasters. Myanmar
began promoting climate-smart villages to sup-
port community-based adaptation programming.
Indonesian farmers, with support from the Food and
Agriculture Organization of the United Nations, are
using conservation agriculture to make their produc-
tion more secure. Conservation agriculture includes
techniques that minimize soil disturbances and help
farming systems weather climate change.”
Agricultural genetic resources can be victims of
climate change, but they are also of fundamental
importance for both climate change adaptation and
mitigation. Lao PDR is planning to set up a gene bank
for agro-biodiversity protection, primarily to protect its
more than 15,000 varieties of rice. A multicountry seed
policy agreement was signed by South and Southeast
Asian countries to speed up the development and dis-
tribution of climate-resilient rice varieties and help vul-
nerable farmers achieve sustainable production.®

REGIONAL INTEGRATION AND
THE WAY FORWARD

Despite rising protectionism around the world,
Asian countries are pursuing deeper regional
integration. Regional trade is being pro-

moted through a set of plans and mechanisms
that outline ASEAN’s commitment to regional
connectivity through (1) the enhancement of infra-
structure, (2) seamless logistics, (3) an improved

PROGRESS CONTINUES, CHALLENGES GROW

regulatory environment, (4) digital innovation,

and (5) increased labor mobili’cy.19 A wider bloc

is being formed at the same time: the Regional
Comprehensive Economic Partnership, a free trade
agreement between ten ASEAN members and
their six trade partners—Australia, China, India,
Japan, New Zealand, and the Republic of Korea—
will finalize an agreement at the end of 2018, offer-
ing a framework aimed at reducing trade barriers
and ensuring improved market access for goods
and services. China’s Belt and Road Initiative is also
welcomed, since it fits with the integration and
infrastructure needs of ASEAN.*

In contrast to the trend toward integration, major
rice importers, including China, Indonesia, Malaysia,
and the Philippines, have historically placed great
emphasis on self-sufficiency objectives, although
such policies tend to cause supply shortages, drive
up domestic rice prices, and exclude vulnerable
households from the benefits of economic growth.?’
High rice prices force the poor to spend a large
share of their limited budget on rice, compromising
their ability to purchase other, more nutritious foods,
such as eggs and meat.’* Indeed, the Philippines and
Indonesia have high child stunting rates for their lev-
els of income (Figure 1), probably caused in part by
high rice prices. Lao PDR and Timor-Leste also have
high stunting rates and relatively high rice prices.
Lowering domestic rice prices would promote more
inclusive growth and improve nutrition outcomes.

Looking toward 2018, deeper regional and global
market integration, as well as equitable distribution of
gains from a broader market, remain a high priority in
the region. The Regional Comprehensive Economic
Partnership and the Belt and Road Initiative are highly
compatible with ASEAN’s development strategy
and are viewed as important instruments to facilitate
trade, economic integration, and market access.

For individual countries, broader trade facilitation
measures are needed to take advantage of new mar-
ket opportunities made possible by free trade agree-
ments. Harmonization of standards and regulations,
as well as inspection, certification, and accreditation
procedures, are central to fostering market access.

While an integrated market shows great promise,
it will be highly competitive. To benefit from oppor-
tunities associated with integration, all countries will
need to enhance competitiveness by meeting the
demands for higher quantity, quality, and safety of
food products. Countries in the Greater Mekong



FIGURE 1 Child stunting prevalence and GDP per capita, selected countries
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region (Cambodia, China, Lao PDR, Myanmar,
Thailand, and Viet Nam) have already endorsed a
five-year strategy and action plan to build a region-
wide food safety system that features mutually rec-
ognized standards, product tracing, and information
sharing. Enhanced food safety regulatory systems
can improve competitiveness among food producers
in both domestic and international markets, and ben-
efit consumers with safer food and better health.”?

Going forward, emphasis should be placed on
enhancing infrastructure investments, upgrad-
ing agricultural value chains (and regulating them
to ensure food safety), as well as enhancing farm
management systems for higher productivity and
reduced ecosystem damage. In the same vein, the
region’s governments should also incentivize the
public and private sectors to promote agricultural
research and development.
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Agricultural production in Latin America and the
Caribbean (LAC), along with other commodities,

has always played a central role in the region’s inte-
gration with the global economy. With an evolving
range of export crops, the region’s economic per-
formance has been closely tied to trends and cycles
in international commodity markets. Through differ-
ent waves of globalization, the region moved toward
greater integration into the global economy only to
be followed by periods of de-linking. The last several
decades saw increased globalization." For instance,
the overall trade-to-gross domestic product (GDP)
ratio—a key measure of openness—moved from
about 0.20 in the 1960s to 0.37 in the 2010s. Despite
this strong shift, LAC is not the most open region in
the world; East Asia and the Pacific’s ratio is now at
0.52. Foreign direct investment, which was about
0.7 percent of the LAC region’s GDP in the 1980s,
began to increase in the 1990s (to about 1.7 percent)
and reached 2.5 percent in the current decade. For
comparison, the average for all developing and
emerging markets is about 1.8 percent.

GLOBAL INTEGRATION

In terms of flows of people, while LAC was histor-
ically a significant recipient of immigrants, during
recent decades several countries, particularly in
the northern part of the region, became sources
of migration, primarily to the United States and
Europe. As shown by the levels of remittances from
nationals living abroad, measured as a percent-
age of GDP (average 2010s), the countries benefit-
ing most from remittances are Haiti (22.9 percent),
Honduras (16.8 percent), El Salvador (16.4 percent),
Jamaica (15.7 percent), Guyana (12.6 percent),
Guatemala (10.1 percent), Nicaragua (9.5 percent),

INTEGRATION AND GROWTH ADVANCE

and the Dominican Republic (7.4 percent). And
although the level of remittances is smaller in
Mexico (about 2.0 percent), more than 10 percent
of Mexico's domestically born population lives in
the United States (including people of Mexican
descent could more than double that percentage).

LAC's integration into the world economy was
historically driven by ties to Europe and the United
States, butis now also influenced by China's grow-
ing presence as a trade and investment actor in the
region. China is currently the top destination for South
American exports and the second destination, after
the United States, for all LAC exports. However, the
composition of LAC exports to China is heavily tilted
toward primary commodities, much more so than the
overall composition of LAC exports to the world. LAC
is primarily buying manufactured goods from China
and running a substantial deficit with that country as
a result, which has led to increasing doubt about the
benefits for LAC of this structure of trade.?

To characterize the increasing integration of the
Latin American agriculture sector, we look at the
export-orientation ratio and the import-penetration
ratio—that is, the value of agricultural exports or
imports over the value of agricultural production
(Table 1).

The export-orientation ratio has increased con-
sistently since the 1990s for the world as a whole,
as well as for Mexico/Central America and South
America, but has decreased for the Caribbean.

The import-penetration ratio has increased for the
world and all regions, with the exception of South
America, which has remained stable. This sug-
gests that the world as a whole and Mexico/Central
America have become more globalized on both the
export and import sides since the 1990s, while the
Caribbean has increased its integration only on the



import side, and South America has become more
export-oriented as its import ratio remained steady.
LAC's growing presence in world agricultural mar-
kets is also evidenced by the fact that net exports
(exports minus imports) from the region are now the
largest at the global level, surpassing the combined
net exports of the United States, Canada, Australia,
and New Zealand (Figure 1).

As noted in other sections of this report, a heated
debate is taking place about whether globalization
is a panacea for ending hunger and malnutrition
and reducing poverty or whether it has a negative
impact on those and other dimensions of welfare
in developing countries.” In the case of LAC, grow-
ing integration into the global economy developed
in parallel with improvements in poverty and under-
nutrition indicators; the region as a whole attained
several of the Millennium Development Goals in
2015, including cutting by half both the percentage
of underweight children under five and undernour-
ishment in the total population between 1990 and
2015 and also reducing by half the percentage of
people with incomes below US$1.25 (PPP) per day.*
However, these changes have been accompanied by
an increase in overnutrition and related noncommu-
nicable diseases, problems that nonetheless coexist
with undernutrition in some LAC countries.”

TABLE 1 Agricultural export and import ratios

Export-orientation ratios

Caribbean 0.63 0.56 0.56
Mexico/Central America 0.43 0.62 0.81
South America 0.48 0.65 0.64
World 0.37 0.42 0.43
T
Caribbean 0.78 1.28 1.57
Mexico/Central America 0.41 0.68 0.80
South America 0.18 0.17 0.17
World 0.39 0.44 0.44

Source: FAO (Food and Agriculture Organization of the United
Nations), FAOSTAT database, accessed December 28, 2017,
http://faostat.fao.org/.

RECENT DEVELOPMENTS

After two difficult years in which LAC economies
barely grew (less than 0.1 percent regional GDP
growth in 2015) or declined (-1.0 percent growth in
2016), the region was projected to grow at 1.1 percent
in 2017 and 2.0 percent in 2018.° Although an
improvement, these projected rates remain below
the more than 3.0 percent growth projected for the

FIGURE 1 Net trade in agricultural products (million current US$)
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world. The slowdown and sluggish recovery have
taken atoll in terms of poverty and undernourish-
ment. Recent estimates suggest that undernourish-
ment rates in the region rose from 6.3 percent of the
population in 2015 to 6.6 percent in 2016.

The best economic performers for 2017 are
expected to be Bolivia, Costa Rica, the Dominican
Repubilic, Nicaragua, and Panama, all with GDP growth
rates of 4.0 percent or higher. In the case of the region’s
three largest economies, Mexico is projected to have
grown at 1.7 percent, Argentina at 2.2 percent, and
Brazil at 0.2 percent. For Brazil, which suffered declines
of more than 3.0 percentin 2015 and 2016, this rep-
resents the beginning of a turnaround. Venezuela con-
tinues to be the troubling exception, with per capita
GDP projected to have continued shrinking for the
fourth consecutive year in 2017 (-7.4 percent), contrib-
uting to a cumulative decline of more than 30 percent
since 2014, due to the fall in oil prices, serious macro-
economic imbalances, and political confrontations that
have led to hundreds of civilian deaths. Conditions
in Venezuela are increasingly worrisome, with acute
shortages of food, medicine, and other basic products.
International initiatives are starting a mediation process
to try to solve the current political conflict-it is hoped
that they will succeed in short order.

Policy changes in the United States related to trade
and migration are also modifying the context of global
integration for LAC countries. The renegotiation of the
North American Free Trade Agreement (NAFTA), which
has direct implications for Mexico (such as the dis-
ruption of the automobile value chain and the poten-
tial decline in agricultural imports from the United
States), as well as the US decision to withdraw from
the Trans-Pacific Partnership agreement that involves
Chile, Mexico, and Peru, will have a variety of effects
on the competitiveness of different countries and sec-
tors, depending on how the trade talks evolve. The US
government also stepped up countervailing and anti-
dumping measures against imports, such as the case of
biodiesel with Argentina, while the implementation of
market-access measures that were at advanced stages
of approval under the previous US administration were
delayed (for example, for lemons from Argentina). Beef
imports from Brazil were also restricted for a period of
time due to concerns about sanitary issues.

Regarding immigration, the US administra-
tion announced changes in rules, procedures, and
enforcement, potentially leading to higher rates of
deportation. These changes are creating uncertainty,

INTEGRATION AND GROWTH ADVANCE

particularly for Mexico and several Central American
countries, which could experience an increase in
deportation of their nationals from the United States
and a reduction in remittances, with potentially
strong macroeconomic impacts for these countries.®
Also, the reinsertion of returned migrants in their
own countries could force adjustments in labor mar-
kets, fiscal accounts, and business climate conditions.

Finally, the current US administration put on hold
the diplomatic opening with Cuba initiated by the
previous administration, which may have broad rami-
fications for hemispheric relations.

In Colombia, since the revised agreement with
the largest guerrilla group (FARC, using the Spanish
acronym) was approved by the Colombian congress
in November 2016, the peace process seems to be
moving forward steadily, which offers the prospect
of expanded agricultural production in areas previ-
ously affected by conflict.

In terms of natural shocks, following the El Nifio
eventin 2015 and 2016 that was associated with vari-
ous extreme weather events (from droughts in Central
America to floods in some Pacific areas), LAC is now
coping with a period of heavy rains and hurricanes in
the Caribbean. The 2017 hurricane season was par-
ticularly active, with eight storms formed and with
strengths not seen since 2005. Hurricanes Harvey,
Irma, and Maria severely affected several Caribbean
islands, with loss of lives and devastation of agricul-
tural and other production and infrastructure.

GROWTH AND UNCERTAINTY

The world economy improved in 2017, supporting
higher commodity prices. Stronger global growth,
along with stabilization of the political conditions in

key countries such as Brazil, is allowing the region to
recover from the difficult economic conditions of 2016,
with the exception of Venezuela. Notwithstanding the
current economic recovery, the previous downturn
negatively affected social indicators, slowing or even
reversing the decline in poverty and food insecurity
experienced in prior years, while uncertainties about
changes in trade, migration, and other policies in the
United States act as a damper on prospects for 2018,
especially for Mexico and Central America. Countries in
LAC should continue to try to combine prudent macro-
economic policies with high-impact investments in
human capital, infrastructure, and technology and inno-
vation,” while strengthening democratic governance.



“At the global, regional,
and national levels, data
and evidence must remain
at the heart of more open,
transparent, and inclusive
food systems.”
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FOOD POLICY
INDICATORS:
TRACKING
CHANGE

Decision makers and policy analysts need solid evidence and timely

information to develop and implement effective food policies. The
International Food Policy Research Institute (IFPRI) develops and shares
global public goods—including datasets, indicators, and indexes—as part
of its mission to provide research-based policy solutions that sustainably
reduce poverty and end hunger and malnutrition. This information can
be used to gauge the impact of policy changes and the progress made

on specific aspects of development.

This section provides updates on data generated by IFPRI research and
illustrations of key trends. Indicators include investments in agricultural
research, public spending on agriculture, capacity for food policy
research, agricultural total factor productivity, and a hunger index at
the country level, as well as projections for agricultural production, food
consumption, and risk of hunger to 2030 and 2050. All indicators are

available online with an interactive display of the data.




AGRICULTURAL SCIENCE AND
TECHNOLOGY INDICATORS (ASTI)

STATISTICS ON PUBLIC EXPENDITURES
FOR ECONOMIC DEVELOPMENT (SPEED)

GLOBAL HUNGER INDEX (GHI)

FOOD POLICY RESEARCH CAPACITY
INDICATORS (FPRCI)

AGRICULTURAL TOTAL FACTOR
PRODUCTIVITY (TFP)

PROJECTIONS OF FOOD PRODUCTION,
CONSUMPTION, AND HUNGER
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Agricultural Science and Technology Indicators (ASTI)

Policy makers recognize that increased investment
in agricultural research is key to increasing agri-
cultural productivity. Despite this, many low- and
middle-income countries struggle with capac-

ity and funding constraints in their agricultural
research systems.

Agricultural Science and Technology Indicators
(ASTI), led by the International Food Policy Research
Institute (IFPRI), within the portfolio of the CGIAR
Research Program on Policies, Institutions, and
Markets, works with national, regional, and inter-
national partners to collect time series data on the
funding, human resource capacity, and outputs of
agricultural research in low- and middle-income
countries. Based on this information, ASTI produces
analysis, capacity-building tools, and outreach prod-
ucts to help facilitate policies for effective and effi-
cient agricultural research.

TRENDS IN CAPACITY AND INVESTMENT

Global investment in agricultural research, once
heavily weighted toward the developed world,
shifted dramatically in recent years toward the
developing world. Whereas spending growth in
high-income countries as a group has stalled since
the turn of the millennium, the developing world has
accelerated its agricultural research investments at a
rapid pace, driven by high growth rates in China and
India (Table 1).

Agricultural research spending and capacity in
Latin America and the Caribbean and in Asia have
grown rapidly since 2000, but considerable differ-
ences remain across countries. Brazil's world-class
research infrastructure and outputs contrast sharply
with the lagging infrastructure, investment lev-
els, and capacity in many Central American and
Caribbean island nations. China accounts for most
of the agricultural research spending growth in Asia,
with India and Indonesia close behind. But underin-
vestment in countries such as Cambodia, Lao PDR,
and Pakistan impedes their ability to respond to the
threats to food security associated with widespread
poverty, rapid population growth, climate change,
and environmental degradation.

FOOD POLICY INDICATORS: TRACKING CHANGE

Although agricultural research spending and
human resource capacity in Africa south of the
Sahara have grown considerably, this growth has
been uneven and trends are driven by large coun-
tries such as Ethiopia, Nigeria, and South Africa.
Furthermore, many countries are overly depen-
dent on volatile and unsustainable donor funds.
The region is dealing with serious challenges on the
human capacity side: long-term recruitment restric-
tions have left many research agencies with aging
pools of researchers.

Female scientists remain severely underrepre-
sented in agricultural research, despite their unique
position to address the pressing challenges of
African farmers, the majority of whom are women.
ASTI's Women in African Agricultural Research
Data Portal-developed in partnership with African
Women for Agricultural Research and Development
(AWARD) and released in 2017—features detailed
sex-disaggregated data on human resources in agri-
cultural research, as well as graphic tools for country
comparisons and analysis that allow researchers and
policy makers to set priorities, establish benchmarks,
and monitor progress over time. These data are cur-
rently for African countries, with plans to expand to
other ASTI countries in the future. Such information
is needed to understand the underlying obstacles
faced by women agricultural researchers, and how
to overcome them.

The West Asia and North Africa region has made
valuable progress in agricultural research invest-
ment since the 2008 global food crisis, but inad-
equate systems, funding, and human resource
capacity—coupled with a lack of political stabil-
ity—hamper food security. Many national agri-
cultural research institutes need to improve pay,
working conditions, and incentives to compete
with universities and attract, retain, and motivate
well-qualified researchers.

In all regions, the imminent retirement of highly
experienced agricultural researchers without ade-
quate plans for their replacement creates concern
about the quality of future research outputs.


https://asti.cgiar.org/gender
https://asti.cgiar.org/gender
http://www.awardfellowships.org/
http://www.awardfellowships.org/
http://www.awardfellowships.org/

INDICATORS

“Agricultural research” includes government, higher
education, and nonprofit agencies, but excludes the
private for-profit sector. Total agricultural research
spending includes salaries, operating and pro-
gram costs, and capital investments for all agencies
(excluding the private for-profit sector) involved in
agricultural research in a country. Expenditures are
adjusted for inflation and expressed in 2011 prices.
Purchasing power parities (PPPs) measure the rel-
ative purchasing power of currencies across coun-
tries by eliminating national differences in pricing
levels for a wide range of goods. PPPs are relatively
stable over time, whereas exchange rates fluctuate
considerably. In addition to looking at absolute lev-
els of agricultural research investment and capacity,
another way of comparing commitment to agricul-
tural research is to measure research intensity—that
is, total agricultural research spending as a percent-
age of agricultural output (AgGDP).

“Total agricultural researchers” (excluding the pri-
vate for-profit sector) are reported in full-time equiv-
alents (FTEs) to account for the proportion of time
researchers actually spend on research activities. A
critical mass of qualified agricultural researchers is
crucial forimplementing a viable research agenda,
for effectively communicating with stakeholders, and
in securing external funding. Therefore, it is import-
ant to look at the share of PhD-qualified researchers.
Gender balance in agricultural research is important,
given that women researchers offer different insights
and perspectives that can help research agencies
more effectively address the unique and press-
ing challenges of female farmers. Age imbalances
among research staff should be minimized. Having
too many researchers approaching retirement age
can jeopardize the continuity of future research.

Research involves unavoidable time lags from
the point when investments are made until tangi-
ble benefits are attained; in the interim, long-term,

stable funding is required. The volatility coeffi-
cient measures the volatility of agricultural research
spending by applying the standard deviation for-
mula to average one-year logarithmic growth of
agricultural research spending over a certain period.
A value of 0 indicates “no volatility”; countries with
values between 0 and 0.1 are classified as having
“low volatility”; countries with values between 0.1
and 0.2 are considered to have "moderate volatil-
ity”; and countries with values above 0.2 fall into the
"high volatility” category.

MORE INFORMATION

Only a fraction of the available ASTl indicators is
presented here. The ASTI website offers additional
indicators, including national-level time series data
on researcher capacity by qualification level, age
bracket, discipline mix, and commodity, as well as a
detailed breakdown of agricultural research invest-
ment. Interactive pages on the ASTI website allow
users to access country-level time series data, make
cross-country comparisons, create graphs, and
download country datasets. The country pages also
feature recent ASTI factsheets, other country-level
publications, and detailed institutional information
on agencies involved in agricultural research. The
interactive benchmarking tool on the ASTI website is
a convenient map-based instrument allowing users
to make cross-country comparisons and rankings
based on a wide set of financial and human resource
indicators. The detailed ASTI datasets are available
in an easy-to-use data download tool. Detailed infor-
mation on definitions, methodology, and calculation
procedures are available at www.asti.cgiar.org.

VISIT ONLINE
www.asti.cgiar.org

CONTACT
ASTI (asti@cgiar.org)
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TABLE 1 Agricultural Science and Technology Indicators

Agricultural research spending Agricultural researchers (FTEs)

Countries by region Year | 2011 PPP | 2011 US Govern- PhD- Older

Female

dollars dollars Volatility Total ment share (%)

(million) | (million) share (%)

qualified | than 50
share (%) | share (%)

AFRICA SOUTH OF THE SAHARA

Benin 2014 23.2 10.5 0.38 0.16 170.4 56.9 18.3 48.1 61.2
Botswana 2014 21.3 1.7 292 0.14 137.8 72.7 33.0 22.5 18.5
Burkina Faso 2014 48.5 219 1.01 0.31 310.8 88.6 19.32 52.5 391
Burundi 2014 1341 4.4 0.46 0.18 141.4 59.1 16.8 20.0 21.5
Cabo Verde 2014 2.3 1.4 0.95 na 22.3 94.4 38.2 11.2 59.6
Cameroon 2014 45.9 22.1 0.34 na 2401 80.7 20.9 40.8 34.0
Central African Rep. 2011 3.4 1.9 0.16 na 134.0 70.7 19.4 14.0 47.2
Chad 2014 12.5 6.6 0.09 na 90.7 89.2 5.8 19.4 224
Congo, Dem. Rep. 2014 36.5 20.7 0.34 na 512.8 63.0 9.8 16.6 29.3
Congo, Rep. 2014 5.8 3.5 0.44 0.12 104.2 70.4 18.5 36.4 58.5
Cote d'lvoire 2014 82.1 39.7 0.53 0.14 253.2 62.1 16.9 71.3 36.3
Eritrea 2011 29 1.1 0.30 na 116.8 67.1 6.8 10.8 19.9
Ethiopia 2014 127.3 371 0.24 0.18 2,768.5 89.7 10.2 7.2 4.8
Gabon 20M 1.2 0.8 0.11 0.43 48.8 72.3 23.0 221 25.0
Gambia 2014 5.1 1.7 0.80 0.25 60.4 81.9 6.8 13.1 32,5
Ghana 2014 197.4 91.3 0.99 0.14 575.0 70.9 219 40.8 384
Guinea 2014 7.7 29 0.30 0.29 258.7 86.9 7.4 15.3 51.2
Guinea-Bissau 20M 0.2 0.1 0.02 na 9.0 100.0 - - 66.7
Kenya 2014 2741 105.8 0.79 0.08 1,178.5 66.9 29.2 35.9 47.2
Lesotho 2014 2.4 1.3 0.94 na 45.6 78.9 48.0 121 151
Liberia 20M 6.7 3.5 0.51 na 45.1 71.0 20.4 10.6 24.6
Madgascar 2014 10.3 3.4 0.13 0.15 204.8 75.3 33.6 46.3 66.5
Malawi 2014 281 13.7 0.53 0.21 158.3 55.5 20.5 32.8 na
Mali 2014 379 16.9 0.38 0.20 285.7 83.7 11.6° 51.6 75.3°
Mauritania 2014 15.6 6.4 0.49 0.33 86.0 87.5 13.8 17.2 2.6
Mauritius 2014 35.2 19.5 5.89 0.12 152.9 72.8 40.4 141 36.4
Mozambique 2014 29.3 16.2 0.36 na 308.4 78.8 351 1.2 20.9
Namibia 2014 38.8 24.9 3.09 0.23 99.7 70.0 44.0 13.8 22.2
Niger 2014 14.5 6.8 0.23 0.12 182.2 77.7 14.9 40.1 35.3
Nigeria 2014 433.5 209.5 0.22 0.15 2,975.5 na 29.45 23.7% 21.7°
Rwanda 2014 39.6 17.2 0.67 na 169.3 61.4 22.7 14.2 13.2
Senegal 2014 51.3 25.7 1.15 0.18 124.4 71.5 22.5 71.7 48.3°
Sierra Leone 2014 15.3 5.5 0.24 0.40 123.7 88.1 20.2° 13.7 24.8b
South Africa 2014 417.4 274.4 2.78 0.08 811.3 76.5 na na na
Swaziland 2014 6.9 3.7 0.93 na 274 261 29.8 46.6 459
Tanzania 2014 103.9 34.5 0.29 0.29 857.7 70.3 321 23.8 26.7
Togo 2014 6.9 3.1 0.17 0.28 125.1 66.1 6.4 36.7 36.1
Uganda 2014 152.5 50.4 0.97 0.17 477.9 57.2 25.8 34.1 22.2
Zambia 2014 269 13.2 0.51 0.17 245.6 76.7 28.5° 141 18.1
Zimbabwe 2014 43.4 219 1.44 0.31 208.7 57.5 31.0 17.6 15.8
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Table 1 continued

Countries by region

ASIA
Bangladesh
Cambodia
China
India

Lao PDR
Malaysia
Nepal
Pakistan
Sri Lanka
Viet Nam

Agricultural research spending Agricultural researchers (FTEs)

2011 PPP
dollars
(million)

LATIN AMERICA AND THE CARIBBEAN

Antigua and Barbuda
Argentina
Barbados
Belize

Bolivia

Brazil

Chile

Colombia
Costa Rica
Dominica
Dominican Rep.
Ecuador

El Salvador
Grenada
Guatemala
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay

Peru

St. Kitts and Nevis
St. Lucia

St. Vincent and the
Grenadines

Trinidad and Tobago
Uruguay

Venezuela

2012 250.6
2010 22.4
2013 9,366.2
2014  3,2984
2010 na
2010 592.3
2012 53.4
2012 332.5
2009 61.8
2010 136.0
2012 1.0
2013 7321

2012 1.3
2012 2.3
2013 58.9
2013  2,704.0
2013 186.4
2013 253.7
2012 371

2012 0.2
2012 20.3
2013 27.3
2006 6.6
2012 0.4
2012 15.6
2012 7.5
2012 11.8
2013 710.4
2012 17.5
2012 15.5
2013 26.8
2013 83.4
2012 0.8
2012 0.3
2012 0.7
2012 18.0
2013 77.4
2013 86.2

2011 US
dollars
(million)

78.2
7.4
5,081.5
1,067.8
na
282.5
17.8
93.7
21.6
44.5

0.7
474.7
1.3
1.3
25.0
2,3779
134.1
159.5
253
0.1
10.3
14.4
0.4
0.3
7.3
3.9
7.4
438.8
7.0
8.5
14.2
46.1
0.5
0.2

0.5

1.0
61.3
54.5

0.37
0.18
0.62
0.30
na
0.99
0.28
0.18
0.34
0.18

298
1.29
2.01

0.66
0.93
1.82
1.65
0.79
1.06
0.18
0.30
0.18
0.15
0.71

0.14
0.17

0.89
1.05
0.38
0.74
0.26
0.35
5.13
0.63

1.07

7.82
1.40
0.31

Volatility

0.13
na
0.09
0.05
na
na
0.20
0.09
na

na

na
0.13
na
na
na
0.06
0.08
0.13
0.04
na
na
na
na
na
0.09
0.09
na
0.05
na
0.08
0.28
na
na

na
na

na
0.11

na

Total

2,121.0
284.4
na
12,746.6
227.2
1,609.4
403.4
3,678.3
618.8
3,744.2

7.5
5,824.5
9.9
12.6
190.3
5,869.4
715.7
1,102.9
241.5
3.0
199.6
149.4
76.9
1.8
141.8
87.6
62.1
3,967.4
131.5
133.0
209.5
3391
4.5
2.2

2.5

83.0
3719
503.1

Govern-
ment
share (%)

78.0
55.1
na
387
84.1
84.1
85.8
85.5
88.5
74.4

93.3
50.2
70.7
35.7
28.0
71.3
66.7
40.3
259
75.5
72.6
78.0
83.3
54.3
24.3
66.2
38.7
60.9
87.8
57.8
34.3

2.2

80.0

58.1
50.9
83.1

Female
share (%)

12.4
219
na
18.3
na
49.2
12.5
10.8
46.9

na

27.2
45.2
na
23.0
17.7
371
38,3
36.1
34.3
33.3
24.2
17.32
na
na
20.0
13.6
47.2
25.3
29.7
17.7
37.2
27.2
82.2
9.1

na

43.3
40.5
48.2

PhD-
qualified
share (%)

353
59
na
73.2
6.5
249
14.8
20.7
24.2
17.8

31.6
20.8
na
1.6
11.0
72.5
36.8
22.5
14.0
333
10.3
9.6
na
na
9.6
5.7
21.6
47.5
8.8
7.5
5.4
13.1
4.4

na

22.7
26.1
16.3

Older
than 50
share (%)

28.8
4.0
na
32.8
21.8
29.3
43.0
27.6
na

na

47.4
38.7
na
23.3
33.3
44.4
29.2
25.5
531
66.7
44.5
23.42
na
na
41.5
341
na
54.8
35.8
56.1
28.1°
52.9
411
50.0

na

25.7°
36.3
39.9
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Table 1 continued

Agricultural research spending Agricultural researchers (FTEs)

Countries by region Year | 2011 PPP | 2011 US asa Govern- Fomal PhD- Older
dollars dollars share of Volatility Total ment sharrz (;) qualified than 50
(million) (million) AgGDP share (%) °" | share (%) | share (%)

WEST ASIA AND NORTH AFRICA

Algeria 2012 91.6 383 0.21 na 593.4 69.8 513 23.0 37.5°
Egypt 2012 5284 144.7 0.44 na 8,419.7 86.1 36.3 67.6 na
Jordan 2012 36.2 15.0 1.84 na 2723 72.5 18.3 35.5 39.7
Lebanon 2012 38.2 213 0.95 na 209.2 58.4 48.2 44.6 13.0
Morocco 2012 147.3 4423 0.49 na 556.3 72.4 233 40.0 39.0
Oman 2012 110.0 2.6 6.51 na 243.6 915 311 25.5 10.1
Sudan 2012 57.3 26.3 0.14 0.19 932.8 72.9 na 36.9 20.3¢
Tunisia 2012 63.0 97.1 0.64 na 541.6 80.0 32.7 61.8 38.3
Turkey 2012 537.3 376.7 0.51 na  3,009.4 60.4 32.5 416 111
Yemen 2012 38.7 13.7 0.56 na 526.7 78.7 7.1 28.7 27.0

Notes: na = not available. PPP = purchasing power parity. AgGDP = agricultural gross domestic product. (-) = zero. FTE = full-time equivalent.

Table only includes countries where ASTI has conducted survey rounds since 2002 with the exception of China, for which data were estimated based on sta-
tistical yearbook data published by the Chinese Ministry of Science and Technology. Agricultural research includes government, higher education, and non-
profit agencies, but excludes the private for-profit sector.

a = data exclude the nonprofit sector. b = data exclude the higher education sector.
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AGRICULTURAL SCIENCE AND TECHNOLOGY INDICATORS

Trend 1
WOMEN ARE PLAYING A GROWING ROLE IN AGRICULTURAL SCIENCES

The number of women agricultural researchers rose in both absolute and relative terms between 2008 and 2014; however,
the share varies widely across countries. Fewer women than men are trained, recruited, and employed in the agricultural
sciences. Where they are employed, women researchers are often young and less likely to have postgraduate qualifications
than their male colleagues.

SHARE OF WOMEN IN TOTAL NUMBER OF AGRICULTURAL RESEARCHERS
100
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Brazil
Egypt
Chile
Dominica
Peru
Barbuda
India
Jordan
Bolivia
Panama
Mali
Pakistan
Togo
Chad
Guinea-Bissau

Colombia

Mozambique
Turkey

Tanzania
Niger

St. Kitts & Nevis
Algeria
Malaysia
Lebanon
Venezuela
Lesotho
Jamaica

Sri Lanka
Argentina
Namibia
Trinidad & Tobago
Uruguay
Mauritius
Cabo Verde
Paraguay
Costa Rica
Madagascar
Botswana
Tunisia
Oman
Zimbabwe
Swaziland
Nicaragua
Nigeria
Kenya
Zambia
Uganda
Mexico
Dominican Rep.
Morocco
Belize
Gabon
Rwanda
Senegal
Ghana
Cambodia
Cameroon
Malawi
Liberia
Sierra Leone
Guatemala
C. African Rep.
Burkina Faso
Congo, Rep.
Ecuador
Cote d'lvoire
Burundi
Mauritania
Honduras
Benin

Nepal
Bangladesh
Ethiopia
Dem. Rep. Congo
St. Lucia
Guinea
Yemen
Eritrea
Gambia

Antigua &

Trend 2

SPENDING ON RESEARCH PER CAPITA AGRICULTURAL PUBLIC EXPENDITURES
IN AFRICA LAGS BEHIND 225
AGRICULTURAL SPENDING /

INCREASES 200 S~
Countries in Africa south of the Sahara have 175 /

mitments to support agriculture, as outlined 150

in the Comprehensive Africa Agriculture s /

Development Programme (CAADP). However, /_J

many African countries are overlooking 100

research in favor of spending on other agricul- 2000 2002 2004 2006 2008 2010 2012 2014

made progress in honoring regionwide com-

INDEX: 2000 = 100

tural areas such as farm SUppOFt, sub5|d|es, and === Agricultural spending === Agricultural research spending

irrigation—slowing progress toward sustain-
able development.

Source: Data on agricultural spending are from ReSAKSS (www.resakss.org); data on agricultural research spending are from ASTI and various secondary
sources.

Note: Agricultural spending only includes funds derived from national governments; agricultural research spending includes funds derived from govern-
ments, donors, development banks, producer organizations, and revenues generated internally by research agencies.
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Statistics on Public Expenditures for
Economic Development (SPEED)

The Statistics on Public Expenditures for Economic
Development (SPEED) database is a resource of the
International Food Policy Research Institute (IFPRI)
that contains information on agricultural and other
sectoral public expenditures in 147 countries from
1980 to 2014 (see Table 2).

Policy makers, researchers, and other stakehold-
ers can use this robust database to examine both
historical trends and the allocation of government
resources across sectors. It also allows for compar-
isons with other countries within a region or ata
similar level of development. Because the SPEED
database covers many countries for a long time
period, it allows analysts of government spending to
examine national policy priorities, as reflected in the
allocation of public expenditures, and track devel-
opment goals and the cost-effectiveness of pub-
lic spending both within and across countries. In
addition to the dataset in the form of spreadsheets,

SPEED includes user-friendly tools that enable
stakeholders to generate charts and geographic
expenditure-maps using menu-driven options.

Indicators reported include total agricultural
expenditure, agricultural spending per capita, and
the ratio of agricultural spending to agricultural gross
domestic product (GDP) for the period 1980 to 2014.
IFPRI researchers have compiled data from multiple
sources, including the International Monetary Fund,
World Bank, United Nations, and national govern-
ments, and conducted extensive data checks and
adjustments to ensure consistent spending measure-
ments over time that are free of exchange-rate fluctu-
ations and currency denomination changes.

DOWNLOAD DATA
https://doi.org/10.7910/DVN/INZ3QK

CONTACT
Ifpri-speed@cgiar.org

TABLE 2 Agricultural public expenditure for economic development, by country

Region/country

Agricultural expenditure
(billions 2011 constant
US dollars)

Agricultural expenditure
(billions 2011 PPP
dollars)

Per capita agricultural
expenditure (2011
constant US dollars)

1995

EAST ASIA AND PACIFIC

China

Fijie
Indonesia
Malaysia
Mongolia®
Myanmar®
Papua New Guinea
Philippines
Singapore
Thailand
Tonga
Vanuatu

Viet Nam®

106

12.62 1556 204.86 2326  28.68 377.61 1290  12.67 149.60
0.03 0.03 0.01 0.06 0.05 0.02  55.05 40.01 1524
372 5.76 9.04  14.01 2512 2912
115 1.44 172 2.4 3.02 3.60 8312 6948 5745

0.02 0.08 0.04 0.18 678 2674
0.29 0.19 0.24 1.00 0.64 0.81 8.51 423 4.59
0.1 0.08 0.15 0.11 3573 1758
0.63 1.27 2.42 1.54 3.09 586 1336 18.23  24.36
0.03 0.04 0.12 0.04 0.06 018 1241 11.89  22.69
1.24 4.01 5.33 3.06 9.88 1313 2617 6760 78.64
0.00 0.00 0.01 0.01 0.00 0.01 5253 8.67  52.67
0.00 0.00 0.00 0.00 1497 2279

0.79 1.50 2.4 4.57 10.50  16.56
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Per capita agricultural
expenditure (2011 PPP
dollars)

Ratio of agricultural
expenditure to
agricultural GDP (%)

Share of agriculture in
total expenditure (%)

1995

2378 2336 27574 1093 474 2356  12.20 8.43 9.34
9470  68.83  26.22 8.90 6.86 331 7.24 4.01 1.24
61.08  70.82 9.98 8.36 10.27 9.43
17430 145.69 12046  10.20 8.34 5.59 8.75 5.10 2.47
1597 63.01 1.26 571 212 1.76
2898 1438  15.61 8.02 2.66 117 2357 1490 6.26
45.57 2242 197 3.26 8.46 397
3241 4423 5910 3.34 593 7.84 6.06 6.90 5.69
1751 1677 32.01 547 2478 123.89 0.44 0.24 0.25
64.51 166.62 193.85 7.56 1949 1232 9.67  11.30 6.50
62.53 1031 62.68 613 1.23 7.29 9.97 0.80 313
1333 2029 2.55 2.67 296 313
3209  50.63 6.15 5.33 8.20 8.37
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Table 2 continued

Agricultural expenditure | Agricultural expenditure Per capita agricultural Per capita agricultural Ratio of agricultural
(billions 2011 constant (billions 2011 PPP expenditure (2011 expenditure (2011 PPP expenditure to Share of agriculture in
US dollars) dollars) constant US dollars) dollars) agricultural GDP (%) total expenditure (%)
Region/country 1995 1995
SOUTH ASIA
Afghanistan® 0.25 0.69 8.30 22.36 4.56 1.81
Bangladesh® 0.29 0.36 179 093 114 5.74 3.56 3.01 .4 11.39 9.66  36.54 297 2.74 8.30  13.02 493  11.08
Bhutan 0.01 0.04 0.07 0.04 0M 020 3488 7880 96.09 96.56 21817 266.06 19.53 2398 2191 31.86 19.69 1318
India® 2.57 5.07 2095 793 15.65 6471 3.68 527 1637 1137 1629  50.58 2.63 314 594 718 5.26 597
Maldives® 0.00 0.02 0.01 0.00 0.04 0.01 1476 9106 1888 2528 15594 3233 699  46.24 747 8.84  12.07 0.74
Nepal 0.10 0.14 0.44 0.31 0.43 1.31 6.84 6.62 15.51  20.56  19.89  46.62 393 3.96 6.83  16.39 9.64 1098
Pakistan 0.15 0.09 0.95 0.52 0.33 3.38 1.86 0.76 515 6.61 268 18.25 0.98 0.31 1.66 213 0.46 1.90
SriLanka 0.29 0.39 0.77 0.84 11 220 1950 2135 37.31 55.78  61.07 106.73 9.44 8.69  10.77 5.77 5.28 5.74

EUROPE AND CENTRAL ASIA

Albania 0.07 0.07 0.15 0.15 2181 23.60 4737 5126 215 2.56 395 174
Azerbaijan 0.20 0.64 0.45 1.40 2627 66.30 57.56 145.27 6.68  16.54 8.01 245
Belarus 0.41 1.54 1.07 4.04 39.88  161.63 105.00 425.57 12.56  31.59 596 6.04
Bulgaria® 0.03 0.51 0.05 1.03 316 70.84 6.36  142.61 0.55  19.28 0.25 2.37
Georgia 0.12 0.24 30.72 60.32 9.41 2.50
Kazakhstan 1.52 271 87.34 159.72 16.43 343
Kyrgyzstan 0.03 0.08 6.36 16.54 2.41 3.54

Latvia® 014 0.15 0.20 0.21 58.16 7497 82.09 105.82 1276 16.41 2.83 1.35
Lithuania 1.45 0.43 221 0.67 398.62  147.31 62540 23111 68.61  28.68 29.69 2.56
Moldova 0.02 0.1 0.05 0.22 514 2593 10.89  54.98 1.69  10.34 1.38 333
Russian Federation 043 1429 073 24 292 99.64 495 16879 0.62  20.26 0.15 1.08
Serbia® 0.50 0.97 68.97 134.98 14.33 2.30
Ukraine 0.59 1.37 13.16 30.52 4.57 0.76

MIDDLE EAST AND NORTH AFRICA

Algeriac 085  3.00 203 717 2941 8164 70.34  195.22 762 18.48 242 348
Bahrainc 002 002 002 003 003 004 4171 2988 1818 7441 5331 3243 1858 1704 2836 063 054 031
Egypt 110 147 402 536 2537 23.52 9263 8589 1278 843 514 439
Iran 227 243 517 555 5861 40.37 13361 92.02 1017 667 336 422
Jordan 003 018 007 008 044 016 1385 4199 907 3352 10162 2194 808 3773 645 098 446  0.69
Kuwait? 002 024 038 003 039 062 1227 14766 10670 1968 23693 17122 1333 7059 6498 010 059 061
Lebanon® 003 0.03 005  0.05 936 5.8 1682 1021 258 183 040 024
Morocco 059 058 129 128 2929 2141 6443 4711 1061 867 680  4.21
Palestine, State of° 0.02 0.01 5.49 2.51 4.56 0.73
Oman® 010 025 019 019 049 039 8401 11243 4975 168.63 22565 99.86 2424 2017 20.83 185 156 057
;’;:Z’;ﬁc’ab 045 077 101 171 50.54  53.82 1232 11961 1200 9.02 504 10.24
Tunisia® 056 056 074 133 134 176 8803 6169 6792 20929 146.67 16147 3471 2519 1708 1563 817 416
Turkey 0.58 068 1025 098 115 1731 1325 1163 13226 2238 1963 22335 152 152 1695 208 103  3.22
g;‘:;‘t’e’fb 009 008 009 013 012 013 8788 3501 998 12685 5053 1441 1401 278 340 083 067 009
Yemen 0.05 013 3.0 8.74 186 168

LATIN AMERICA AND THE CARIBBEAN

Argentina 0.30 0.26 0.47 0.40 10.73 1.37 16.55  11.37 219 1.87 0.65 0.58
Bahamas* 0.01 0.02 0.01 0.01 0.02 0.02 4581 5587 4149 4825 5886 4371 1145 747 8.88 1.45 1.67 0.97
Barbados 0.03 0.03 0.03 0.03 106.40  113.90 105.52  112.95 1277 28.30 3.20 2.80
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Table 2 continued

Agricultural expenditure | Agricultural expenditure Per capita agricultural Per capita agricultural Ratio of agricultural
(billions 2011 constant (billions 2011 PPP expenditure (2011 expenditure (2011 PPP expenditure to Share of agriculture in
US dollars) dollars) constant US dollars) dollars) agricultural GDP (%) total expenditure (%)
Region/country 1995 1995
Belize 0.01 0.01 0.02 0.02 79.20  42.87 137.75  74.58 12.96 6.96 4.61
Bolivia 0.05 0.01 0.12 0.01 9.28 0.83 21.84 1.95 2.61 0.32 3.33 0.35
Brazil 16.41 11.30 18.66  12.85 100.81  54.82 114.63  62.34 2112 8.68 5.70 171
Chile 0.29 0.27 1.08 0.40 0.37 150  25.62 18.71 6095 3561 2600 8470 9.16 426  12.65 177 118 1.65
Colombia® 0.22 0.40 0.00 0.35 0.64 0.00 793 10.70 0.03 1262 17.02 0.04 1.40 2.21 0.01 2.00 177 2.10
Costa Rica 0.08 0.14 0.20 0.12 0.21 029 3406 40.80 4250 49.68  59.51 6197 5.24 5.65 8.75 3.38 315 1.42
Dominican Rep. 0.28 0.22 0.55 0.43 48.50  27.65 95.34 5435 11.93 8.66 16.71 7.83
Ecuador® 0.32 0.61 20.44 38.85 4.23 1.40
El Salvador® 0.01 0.04 0.06 0.02 0.07 0.12 2.59 6.68 9.57 515 1328  19.02 0.36 173 2.41 5.80 1.69 0.98
Grenada 0.01 0.02 126.82 192.04 31.37 9.65
Guatemala 0.22 0.07 216 0.46 0.16 4.64  30.24 701 13486 6494 1526 289.55 6.95 182 3751 7.88 272 2932
Jamaica 0.09 0.10 0.14 0.15 3555  34.83 56.42  55.28 789  11.28 213 2.06
Mexico® 8.53 3.42 5.67  13.81 5.54 918 123.03 36.26 4781 199.20  58.72 7741 20.68 977 1571 14.56 3.36 2.32
Panama® 0.13 0.05 0.12 0.23 0.09 0.21 6462 18.07 3049 118.07 33.02 5571 17.62 5.04 9.62 5.29 1.64 1.35
Paraguay 0.04 0.07 11.46 21.56 1.56 3.47
Peru 0.34 0.62 11.09 20.08 2.62 1.25
Ztr'e\g:;ien":”d 000 000 000 001 2205 3542 3520 5654 938 874 381 346
Trinidad and
Tobago® 0.18 0.12 0.19 0.29 0.20 0.30 166.27 9870 138.46 270.62 160.64 22536 6872  66.01 181.53 5.10 4.49 218
Uruguay 0.07 0.08 0.08 0.10 2278  25.66 2879 3243 2.25 3.63 2.08 1.04
AFRICA SOUTH OF THE SAHARA
Angola 0.14 0.46 0.19 0.63 10.37 1893 14.26  26.03 5.34 6.70 174 0.86
Benin 0.06 0.15 0.12 0.32 921  13.80 20.30  30.42 6.33 1.57 1.26 197
Botswana 0.08 0.17 0.28 0.14 0.30 0.50 75.64 105.58 125.02 13741 19180 22713 2917 46.66 6893 9.71 596 415
Burkina Faso 0.20 0.39 0.29 0.45 0.86 0.64 2981 38.67 1643 6583 8541 36.28 1910 3021 7.06 3137 4568 9.39
Burundi® 0.02 0.02 0.05 0.06 2.53 1.95 7.49 5.78 3.7 214 5.10 2.79
Cameroon 0.04 0.07 0.07 0.15 4.02 5.17 8.34 1074 119 2.21 2.22 416
Cabo Verde® 0.00 0.03 0.00 0.05 5.50 6695 8.98 109.29 1.84  21.06 493
Ez;:sl'iﬁf”‘a” 004 003 001 007 005 001 1606 760 145 2961 1401 267 541 399 073 994 169
Congo, Rep. 0.01 0.01 3.31 5.40 1.07 0.34
Cote d'lvoire 0.17 0.17 0.35 0.35 0.35 073 20.69 1179 1589 4278 2438 32.86 3.76 3.46 4.64 2.60 3.56 4.79
[C)zxo”a“c 7.1 0.00 0.00 0.04 0.07 0.02 018
Equatorial Guinea 0.01 0.01 16.16 25.89 2.31
Ethiopia© 0.16 0.30 0.54 1.04 2.76 3.37 9.48  11.57 3.23 2.41 9.72 3.90
Gambia 0.01 0.02 12.94 38.36 9.25 1713
Ghana 0.09 0.03 0.06 0.19 0.06 013 8.11 1.53 224 17152 3.32 4.84 1.76 0.51 0.59 12.21 0.73 2.08
Guinea-Bissau® 0.00 0.00 0.00 0.00 0.1 0.70 0.23 1.51 0.03 0.26 1.19 0.88
Kenya® 0.20 0.31 0.43 0.53 0.79 110 12.55 11.16 976 3250 2890 2527 5.41 5.15 3.48 8.28 7.00 41
Lesotho® 0.02 0.09 0.05 0.04 0.17 0.10 17.39 5125 2593 3218 9486 4799 1229 5422  30.30 8.02 12.41 315
Liberia® 0.02 0.00 0.01 0.04 0.01 0.02 11.25 191 220 2177 3.69 426  10.62 3.35 0.85 5.02 2.76 197
Madagascare 0.07 0.02 0.20 0.05 495 0.70 14.89 21 3.48 0.59 6.10 1.59
Malawi 0.06 0.06 0.00 0.13 0.12 0.01  10.27 5.98 019  21.08 12.28 0.39 3.75 494 013 1015 8.85  15.66
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Table 2 continued

Region/country

Mali®

Mauritius

Mozambique*

Namibiac
Niger
Nigeria
Rwanda®
Senegal
Seychelles
Sierra Leone
South Africa
Sudan
Swaziland®
Togo
Uganda

United Rep. of

Tanzania

Zambia©

Agricultural expenditure
(billions 2011 constant
US dollars)

0.03 0.20 0.24
0.04 0.07 0.08
0.37
0.12 0.33
0.08 0.07 0.36
0.44 0.28 0.20
0.13
0.05 0.07 0.41
0.01 0.01

0.00
0.35 0.78
0.04 0.03 0.06
0.06 0.03 0.07

0.01 0.01 0.18

HIGH-INCOME EUROPEAN COUNTRIES

Austria
Belgium
Croatia©

Cyprus

Czech Republic

Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Italy
Luxembourg
Malta
Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Slovenia

Spain

0.15 0.14
0.63 0.06 0.29
490 394 179
1.09 0.65 0.24
0.23 0.91
0.16 0.24 0.18
4.08 0.95
1.10 0.55 0.60
0.07 0.12
174 8.33 2.28
10.35 592
353 1793 7.30
3.7 3.05 0.44
1.89 0.89
0.27 0.21 0.14
1.20 1.03
10.26 917 6.65
0.15 0.18 0.21
0.01 0.01 0.04

2.80 2.02 1.41
7.83 5.28 3.02

2.69 219

173 0.90

3.89 2.81 1.61
0.34

0.50 0.22

718 6.28 5.80

Agricultural expenditure
(billions 2011 PPP

dollars)
1995
0.07 0.46 0.55
0.08 0.13 014
0.67
0.19 0.51

0.17 0.16 0.76
092 0.58 0.41

0.29
0.1 0.14 0.82
0.01 0.01
0.01
0.53 118

0.07 0.06 0.10
0.14 0.07 0.16

0.03 0.03 0.54
0.45 0.41

1.29 0.12 0.59

4.22 3.39 1.54

0.94 0.56 0.21

0.32 1.29

0.17 0.25 0.18

5.39 1.26

0.77 0.39 0.43

0.10 0.17

6.13 6.60 1.81

8.82 5.04

324 1645 6.70

3.81 313 0.45

3.04 143

0.23 0.18 0.12

1.04 0.89

9.60 8.58 6.23

0.12 0.15 0.17

0.02 0.02 0.05

243 175 1.22

4.88 3.30 1.89

4.37 3.55

2.01 1.05

7.45 5.38 3.08

0.47

0.57 0.25

7.34 6.42 593

Per capita agricultural
expenditure (2011
constant US dollars)

4.49
45.89

13.42

6.02

9.52

66.73
23.18
0.73

796

106.70

64519
111.07

316.96

213.89

1,619.33

4522
385.55

1179.75

18213

402.60

4592

198.51
1,917.85

172.00

190.42

2112
63.04

74.03
792
2.56

8.03
68.69
0.99
8.36

36.08
746
0.52

4.65

61

49419
64.27
49.73

366.53

394.53

105.39
48.87

1,630.69

172.70

219.74

286.29

182.43

774.04

33013

160.46

447.66
33.30

130.46

1,211.61
69.79

171.65

122.22

251.00
157.88

14.73
63.10
13.99
145.76
18.70
1.10
11.76
28.12
65.97

14.43

4533
10.05
473

20.15

210.50
21.34
211.78
200.49
90.54
106.69
94.43
416.59
89.20
90.55
39.92
90.02
43490
219.43
111.30
37995
103.55
83.48
587.34
56.63
86.81
81.69
6212
107.59
125.37

Per capita agricultural
expenditure (2011 PPP

dollars)

1995
10.08
82.64

47.40
113.53

115.26
16.90
5.34

28.64
12.53
19.02  16.04
12712

271
12.72

12422 6117
50.85  16.37

2.21 1.56
2395 1399

218.07  12.48

555.54
95.14

425.52
55.05
70.36

379.73

521.09
74.46
67.07

1,292.32
14713

201.58

29413

293.84

666.06

285.40

150.15

360.01
4199

113.04

755.78

1314

199.29

23413

328.38

15113

1,283.31

41.48
396.11

1,015.17

170.43
323.78

5790
17199
1196.32

329.50

286.45

194.58  161.33

33.07
113.63
25.37
226.97
39.90
230
27.08
56.16
122.08

21.95

84.39
22.05
14.31

4118

181.25
18.28
299.64
207.71
119.58
75.38
129.59
330.14
76.00
83.07
41.02
14499
374.23
189.70
104.15
305.56
130.57
72.33
366.37
91.81
100.80
156.49
86.18
122.79
12811

Ratio of agricultural
expenditure to
agricultural GDP (%)

1.85
17.02

5.46
2.66

1511
10.50
0.64

73.83

50.86
16.74

26.92

13.92

68.35

8.79
18.49

40.70

12.38

49.06

13.66

18.39
94.68

24.63

16.12

11.75
14.87

16.00
6.35
0.79

5.34
17.50
0.42
391

10.66
3.66
0.40

2.99

4.40

58.78
1311
9.26
32.38
68.61
712
11.95
124.67
19.62
62.86
18.56
27.31
25.19
19.17
15.57
59.54
8.35
10.52
57.67
21.02
19.03
12.78

42.69
16.34

6.54
2416
10.20
31.96
1215
0.20
5.46
18.98
23.03

790

18.24
4.03
295

12.65

32.98
712
36.50
34.28
17.07
12.80
16.26
3518
13.63
3093
498
16.31
1714
27.99
15.72
125.85
35.84
9.60
38.18
14.94
18.93
17.07
8.16
2297
17.49

Share of agriculture in
total expenditure (%)

7.05
6.87

14.17
2.92

12.98
6.99
6.71

10.90

22.81

2.51
0.88

15.06

091

10.74

0.49
5.30

12.44

1.10
216
377
1.05
716

142

17.28
5.86

6.04
13.17
3.60

5.23
1.99
1.57
0.51

5.68
613
1.87

8.55

2.80

2.32
0.33
2.50
4.61
527
0.35
1.47
775
0.89
1.09
3n
3.51
7.22
2.71
0.89
1.44
0.53
0.60
299
2.68
214
6.77

3.61
143
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9.71
2.48
6.85
692
12.30
0.80
7.09
8.52
1.62

1.05

4.23
5.84
4.50

1.27

0.78
0.08
399
1.50
0.98
0.31
1.28
1.48
0.36
0.43
0.34
1.23
199
1.04
0.60
0.79
0.94
0.34
1.25
092
0.74
2.32
0.78
0.88
0.90

109



Table 2 continued

Agricultural expenditure | Agricultural expenditure Per capita agricultural Per capita agricultural Ratio of agricultural
(billions 2011 constant (billions 2011 PPP expenditure (2011 expenditure (2011 PPP expenditure to Share of agriculture in
US dollars) dollars) constant US dollars) dollars) agricultural GDP (%) total expenditure (%)
Region/country 1995 1995

Sweden 474 2.51 0.93 3.48 1.84 0.68 570.68 284.08 96.20 41857 208.36 70.56 4183 2739 1315 2.87 1.06 0.31
Switzerland® 1095 1493 6.01 6.79 9.26 372 173745 272837 739.84 107705 131939 458.63 107.58 195.59 121.80 4.87 9.24 246
United Kingdom 6.71 1.66 3.66 599 1.48 3.27 1937 28.69 5694 106.48 25.60  50.79  32.40 6.50  21.82 1.19 0.22 0.30
OTHER HIGH-INCOME COUNTRIES
Australia 2.30 3.03 4.27 1.48 1.94 274 156.40 167.00 180.68 100.34 10714 115.92 1 9.79  11.25 1.78 1.24 0.72
Canada 3.15 477 2.51 3.81 12839 16291 102.46  130.01 977 1498 2.20 193
Israel 0.90 0.86 0.81 0.78 239.87 161.84 217.57 146.80 26.53  35.89 197 1.49
Japan 19.22 1347 717 1427 10.00 533 16578 10817  56.55 12313 80.34 4200 1818 1478 991 3.49 1.69 0.60
New Zealand® 1.57 0.37 1.03 1.34 0.31 0.88 498.75 100.48 23190 42487 8559 19755  19.88 514 1071 5.42 1.06 1.32
Rep. of Korea® 1.39 839  14.60 1.80 1088 1894 3711 187.82 29436 4812 24358 38174 499 2728 5314 5.59  10.02 3.53
United States 2040 1326 2318 2040 1326 23718 88.87 4981 7257 8887 4981 7257 1556 10.52  11.32 1.48 0.64 0.70

Note: PPP (purchasing power parity) dollars measure the relative purchasing power of currencies across countries by eliminating national differences in pric-
ing levels for a wide range of goods and services.

a = last year of data available is 2013; b = last year of data available is 2012; ¢ = last year of data available is 2014; d = last year of data available is 2010.
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=0 SPEED

Trend 1
REGIONAL DIVERGENCE MARKS
AGRICULTURAL SUPPORT

Per capita agricultural public spending has
increased most rapidly in East Asia and the
Pacific, especially following the 2008/09 food
crisis. Spending in the Middle East and North
Africa has also risen. But for the rest of the
world, stagnation in agricultural spending has
marked the last 35 years, leaving per capita lev-
elsin 2014 close to 1980 levels.

Trend 2
DIVERGENCE IS NOT EXPLAINED
BY AGRICULTURAL GROWTH

Growth in agricultural gross domestic product
(GDP) does not explain the divergence in pub-
lic spending. East Asia and the Pacific and the
Middle East and North Africa both increased
spending relative to the size of their agricul-
tural economies; the other regions have shown
volatility in spending ratios, but no long-term
increase in comparison with agricultural GDP.

Trend 3
A RISING TIDE LIFTS ALL
BOATS, BUT NOT EQUALLY

Agricultural spending in the East Asia and
Pacific region appears to be rising with overall
public spending, though not as fast as aggre-
gate spending. In fact, the ratio of agricultural
to total expenditures fell for much of the period
in all regions, with the largest drops in Africa
south of the Sahara and Latin America and

the Caribbean.

2011 PPP$

PERCENT

PERCENT
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Global Hunger Index (GHI)

The Global Hunger Index (GHI) provides a compre-
hensive measure of hunger at the global level and by
country. It allows for tracking progress and setbacks
in addressing hunger and malnutrition over time and
for assessing the drivers of these changes. The GHI
is designed to raise awareness and understanding
of regional and country differences in the struggle
against hunger and to trigger action to reduce hun-
ger around the world.

UNDERSTANDING GHI SCORES

GHl scores reflect the multidimensional nature of hun-
ger by combining four standardized indicators into
one index number that falls within the range 0-100:

1. Percentage of the population that is undernourished

2. Percentage of children under five who suffer from
wasting (low weight-for-height)

3. Percentage of children under five who suffer from
stunting (low height-for-age)

4. Percentage of children who die before the age of
five (child mortality)

Higher scores indicate greater hunger—the lower
the score, the better a country’s situation (Figure 1).
GHI scores above 20 are considered “serious”;
scores greater than 35 are “alarming”; and scores
exceeding 50 are "extremely alarming.”

TRENDS IN GLOBAL HUNGER

The 2017 Global Hunger Index (GHI) indicates
that worldwide levels of hunger and under-
nutrition have declined over the long term: At
21.8 on a scale of 100, the average GHl score
for 2017 is 27 percent lower than the 2000
score (29.9). This improvement reflects the
reductions since 2000 in each of the four GHI

FIGURE 1 GHI severity scale according to GHI score

10.0-19.9
moderate serious

0 10 20
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GHI Severity Scale

20.0-34.9

indicators—the prevalence of undernourishment,
child stunting (low height-for-age), child wast-
ing (low weight-for-height), and child mortality.

Despite these improvements, a number of
factors, including deep and persistent inequali-
ties, undermine efforts to end hunger and under-
nutrition worldwide. As a result, even as the average
global hunger level has declined, certain regions of
the world still struggle with hunger more than oth-
ers, disadvantaged populations experience hunger
more acutely than their better-off neighbors, and
isolated and war-torn areas are ravaged by famine.

At the regional level, South Asia and Africa
south of the Sahara have the highest 2017 GHI
scores—30.9 and 29.4, respectively, indicating seri-
ous levels of hunger. The GHI scores, and there-
fore the hunger levels, for East and Southeast Asia,
the Near East and North Africa, Latin America
and the Caribbean, and Eastern Europe and the
Commonwealth of Independent States are con-
sidered low or moderate, ranging from 7.8 to 12.8
points. Within each region in the low range, how-
ever, are also countries with serious or alarming
GHl scores, including Tajikistan in Central Asia,
which is part of the Commonwealth of Independent
States; Guatemala and Haiti in Latin America and
the Caribbean; and Irag and Yemen in the Near
East and North Africa region. Seven of 14 countries
in East and Southeast Asia have serious scores,
though the low score of highly populous China
improves the regional average.

From the 2000 GHI to the 2017 GHlI, the scores
of 14 countries improved by 50 percent or more;
those of 72 countries dropped by between 25 and
49.9 percent; and those of 27 countries fell by less
than 25 percent. Only the Central African Republic
showed no progress; its 2017 and 2000 GHI scores
are the same.

50.0 <
extremely alarming

35 50



Eight countries suffer from extremely alarming concern” based on available data and reports from
or alarming levels of hunger. Except for Yemen, all international organizations that specialize in hunger
are in Africa south of the Sahara: Central African and malnutrition.

Republic, Chad, Liberia, Madagascar, Sierra Leone,

Sudan, and Zambia. Due to incomplete data, 2017 DOWNLOAD DATA

GHl scores could not be calculated for 13 countries. http://dx.doi.org/10.7910/DVN/ZTCWYQ

Nine of these—Burundi, Comoros, Democratic T

Republic of the Congo, Eritrea, Libya, Papua New Klaus von Grebmer (k.vongrebmer@cgiar.org),
Guinea, Somalia, South Sudan, and Syria—are classi- Nilam Prasai (n.prasai@cgiar.org), and Jill Bernstein

(jtwbernstein@yahoo.com)

fied in the 2017 GHI report as “cause for significant

TABLE 3 Global Hunger Index scores (various years), ranked by 2017 country scores

<5 <5 <5 32 -- 8.3 7.7

Belarus - Georgia 14.7
Bosnia and Herzegovina - 9.8 70 <5 34 Colombia 14.6 11.3 9.4 8.0
Chile 5.9 <5 <5 <5 34 Jamaica 12.0 8.4 7.6 8.0
w  Croatia -- 6.2 <5 <5 36 Fiji 11.5 9.8 9.1 8.1
55 Cuba 105 53 <5 <5 36 Lebanon 114 90 82 81
;% E Estonia -- 6.2 <5 <5 38 Peru 28.7 209 15.3 8.7
a § Kuwait 200 <5 <5 <5 39 Panama 199  20.0 141 9.2
§ 7;‘ Latvia == 6.7 <5 <5 40 Kyrgyzstan = 19.7 13.4 9.3
T § Lithuania - 59 <5 <5 41 Algeria 17.5 156 1.3 9.5
g 2 Montenegro - - 52 <5 42 Azerbaijan - 275 153 96
Q° Slovak Republic -- 8.0 64 <5 43  Suriname 17.0 16.0 1.4 9.9
Turkey 14.3 10.4 56 <5 44  Malaysia 19.8 15.5 13.7 10.2
Ukraine -- 13.7 <5 <5 44 Morocco 18.7 15.7 12.0 10.2
Uruguay 9.7 7.7 64 <5 46 Thailand 25.8 18.1 12.0 10.6
15 Romania 9.3 8.7 6.0 5.2 47 Paraguay 16.7 14.1 12.1 11.0
16 Costa Rica 7.5 6.2 5.0 5.3 48 Albania 20.8 216 16.5 1.1
16 Macedonia, FYR -- 7.7 6.4 5.3 48 El Salvador 19.5 16.2 12.7 111
18 Argentina 7.0 6.6 5.8 5.4 50 Oman 20.8 13.7 10.2 11.3
18 Brazil 15.9 1.7 5.4 54 51 Dominican Republic 238 184 154 1.6
18 Bulgaria 7.9 8.2 7.6 5.4 52 Turkmenistan -- 21.9 16.5 12.2
21  Kazakhstan -- 11.3 10.9 5.8 53 Venezuela 15.2 15.2 9.3 13.0
22 Russian Federation - 10.5 6.8 6.2 54 Uzbekistan - 23.8  16.1 13.1
23 Mexico 14.0 10.8 8.4 6.5 55 South Africa 18.5 18.8 16.6 13.2
24  Serbia -- -- 7.2 6.6 56 Mauritius 17.4 15.9 14.3 13.3
25 Jordan 13.4 103 6.5 6.7 57 Mongolia 375 317 184 13.4
26 Trinidad and Tobago 14.5 1.7 10.4 6.9 58 Nicaragua 36.1 247 18.2  13.6
27 SaudiArabia 14.3 12.5 1.2 7.1 59 Guyana 22.3 17.9 17.0 13.7
28 Tunisia 15.4 10.7 8.0 7.4 60 Gabon 24.2 20.7 17.4 13.8
29 China 259 15.8 1.2 7.5 61 Honduras 259  20.6 17.0 14.3
30 lIran 175 136 8.7 7.6 62 Ecuador 223 205 164 144
30 Moldova - 163 133 76 63 Egypt 200 164 166 147
32 Armenia -- 18.4 1.4 7.7 64 Viet Nam 40.2  28.6 21.6 16.0
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Table 3 continued

Ghana 419 29.2 219 16.2 Korea, DPR 319 403 307 282
66 Bolivia 367 303 239 17.2 94 Guinea 46.5 440 334 2846
67 Senegal 37.5 37.3 237 18.4 94  Mali 514 442 351 28.6
68 Philippines 30.5 259 202 200 96 Tajikistan -- 41.8 32,6 287
69 Guatemala 28,5 274 222 207 97 Tanzania 429 424 33.0 2838
70 Kenya 39.1 376 29.6 210 98 Mozambique 63.6 487 37.5  30.5
71 Swaziland 240 299 307 21.2 99 Guinea-Bissau 445 431 314 306
72 Indonesia 350 255 283 220 100 Djibouti 60.3 46.7 351 31.4
72  Nepal 425 36.8 289 220 100 India 46.2 38.2 356 314
74 Cameroon 40.0 396 295 221 100 Rwanda 533 563 362 314
75 Cambodia 458 436 271 22.2 103 Uganda 41.2 392 333 320
76 Togo 458 390 283 225 104 Ethiopia -- 56.0 402 323
77 Myanmar 55.6 43.6 301 22.6 105 Angola 65.8 575 397 325
78 lraq 21.8 265 257 229 106 Pakistan 427 38.2 347 326
79 Gambia 352 275 238 232 107 Afghanistan 50.2 527 379 333
80 Lesotho 26,5 332 284 241 108 Zimbabwe 358 409 345 338
81 Benin 44.5 375 317 244 109 Haiti 51.6 427 426 34.2
81 Botswana 33.8 33.0 307 24.4 110 Timor-Leste -- -- 46.8 343
83 Mauritania 394 336 237 252 111  Niger 66.2  52.6 370 345
84 Nigeria 48.8 41.0 337 255 112 Liberia 51.2 482 389 353
84 Srilanka 31,6 268 242 255 113  Sudan -- -- -- 35.5
86 Congo, Rep. 391 36.0 31.6 256 114 Yemen 43,5 434 362 3641
87 Namibia 354 308 309 257 115  Zambia 48.5 523 450 382
88 Bangladesh 53.6 376 322 265 116 Madagascar 439 43,6 368 383
88 Cote d'lvoire 329 326 351 26.5 117 Sierra Leone 572 547 445 385
90 Malawi 58.2 4446 315 27.2 118 Chad 62.5 51.9 509 435
91 Lao PDR 52.3 481 334 275 119 Central African Republic  52.2  50.9 47.0 509
92 Burkina Faso 47.0 47.9 36.4 27.6
Notes: (--) = data are not available or not presented. Some countries, such as the post-Soviet states prior to 1991, did not exist in their present borders in the

given year or reference period.

a = ranked according to 2017 GHI scores. Countries that have identical 2017 scores are given the same ranking (for example, Argentina, Brazil, and Bul-
garia are each ranked 18th). The following countries could not be included because of lack of data: Bahrain, Bhutan, Burundi, the Comoros, the Democratic
Republic of the Congo, Equatorial Guinea, Eritrea, Libya, Papua New Guinea, Qatar, Somalia, South Sudan, and the Syrian Arab Republic. The rankings in
this table cannot be compared with the rankings from previous GHI reports because different countries are included in the ranking each year based on data
availability, data used to calculate the scores are continuously revised, and the methodology is subject to change between reports.

b = the 14 countries with 2017 GHl scores of less than 5 are not assigned individual ranks, but rather are collectively ranked 1-14. Differences between their
scores are minimal.
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GLOBAL HUNGER INDEX

Trend 1
VAST INEQUALITY IS
FOUND WITHIN REGIONS

Inequality in hunger and undernutrition exists
at all levels: between the major regions of

the world, within these regions, and within
the countries themselves. There are sizable
gaps between the countries with the highest
and lowest GHI scores in each region of the
world. The greatest ranges of GHI scores are
found in Africa south of the Sahara, the Near
East and North Africa, and Latin America and
the Caribbean.

Trend 2

2017 GHI SCORE

@ GHl score — Lowest country

GLOBAL AND REGIONAL RANGE OF GHI SCORES
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® GHl score — Regional average

CHILDREN'S UNDERNUTRITION VARIES WIDELY WITHIN COUNTRIES

® GHl score - Highest country

An examination of subnational-level data on child stunting (an indicator of chronic undernutrition) reveals wide disparities
within countries. These differences in hunger and nutrition profiles mean that, in most countries, a one-size-fits-all approach
to tackling hunger and undernutrition is unlikely to yield the best results.

SUBNATIONAL INEQUALITY OF CHILD STUNTING
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® Stunting rate — National average

® Stunting rate — Highest region

Note: (#) indicates the number of regions in each country. Countries included are those with subnational data available for 2012-2016, with average stunting

levels over 20 percent.
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Food Policy Research Capacity Indicators (FPRCI)

Food policy research plays a crucial role in guid-

ing the agricultural development of countries. To
achieve food security goals, countries need to
strengthen their capacity to conduct food policy
research. Strong local policy research institutions
help in shaping an evidence-based policy-making
process. Measuring national capacity for food policy
research is important for identifying capacity gaps
in food policy research and guiding allocation of
resources to fill those gaps.

Food policy research capacity is defined as any
socioeconomic or policy-related research capacity in
the area of food, agriculture, or natural resources. To
measure this capacity, the International Food Policy
Research Institute (IFPRI) developed a set of indica-
tors of the quantity and quality of policy research at
the country level.

INDICATORS

IFPRI created a database for food policy research
capacity in 2010, and has continued to expand and
refine it. The data presented in Table 4 are currently
collected for 33 countries; data for Myanmar were
added in 2017. A consistent methodology is followed
to enable comparison of values across time and
countries. The database was most recently updated
with numbers for 2017.

“Analysts/researchers” is a head count of pro-
fessionals employed at local organizations whose
work involves food policy research or analysis.

To introduce some uniformity, IFPRI also pres-

ents a modified quantification of the head count:
"full-time equivalent analysts/researchers with PhD
equivalent." To obtain an indicator of per capita
food policy research capacity, this research capac-
ity is then divided by the country’s rural population
("full-time equivalent researchers per million rural
residents"). This helps to illustrate the impact of
local food policy research in a country. This indica-
tor was last updated in 2015.

The quality of a country’s food policy research
capacity is estimated by tallying the number of rel-
evant international publications in peer-reviewed
journals over a five-year period. IFPRI views this as a

FOOD POLICY INDICATORS: TRACKING CHANGE

reflection of the local enabling environment for food
policy research. This indicator allows for compari-
son across countries, as it ensures an internationally
accepted standard of quality for publications. The
final indicator ("publications per full-time equivalent
researcher") is derived by dividing the number of
international publications by the number of full-time
equivalent researchers with a PhD, providing a mea-
sure of productivity.

TRENDS IN FOOD POLICY RESEARCH

Overall food policy research capacity across all
countries did not change from last year's level, but
countries and regions had different experiences. For
instance, Colombia has seen a steady decline in the
number of food policy research publications since
2011, while other countries like Bangladesh, Ghana,
and Nepal saw an increase.

All countries in Africa except Swaziland saw a
slight increase in food policy research capacity as
measured by the number of publications. Most Asian
countries did not show a dramatic change in pub-
lications except for Bangladesh and Nepal which
achieved steady increases. In Latin America, apart
from Colombia and Guatemala, all countries expe-
rienced either a slight increase or no change in the
number of publications.

IFPRI will continue to update and expand this
database to include additional countries to better
facilitate cross-country comparisons. This will also
facilitate identification of the minimum food policy
research capacity threshold for a country. It is hoped
that such data will aid in informing national policy
makers of the importance of investing in local food
policy research capacity. Lastly, this data will provide
donors with a framework for prioritizing investments
to strengthen food policy research capacity across
as well as within countries.

DOWNLOAD DATA
http://dx.doi.org/10.7910/DVN/LR6CQC

CONTACT
Suresh Babu (s.babu@cgiar.org) and Paul Dorosh

(p.dorosh@cgiar.org)
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TABLE 4 Food policy research capacity indicators, 2011-2017

Full-time equivalent

Afghanistan
Bangladesh
Benin
Burundi
China*
Colombia
Ethiopia
Ghana
Guatemala
Honduras
Indonesia
Kenya

Laos
Liberia
Madagascar
Malawi

Mali
Mozambique
Myanmar
Nepal
Niger
Nigeria
Peru
Rwanda
Senegal
South Africa
Swaziland
Tanzania
Togo
Uganda
Viet Nam

Zambia

International analysts/researchers Publications per
Full-time equivalent publications with PhD per million | full-time equivalent
Analysts/researchers | analysts/researchers produced from rural population researchers with
Country (head count) in 2015 with PhD in 2015 2011-2017 in 2015 PhD
43 3.0 5 0.131 1.681
66 22.9 101 0.217 4.410
38 4.3 29 0.732 6.744
39 5.1 3 0.570 0.585
2,000 1,332.5 1,564 2.096 1174
85 6.5 29 0.553 4.496
141 30.4 28 0.397 0.921
153 23.3 77 1.903 3.305
45 11.9 3 1.559 0.252
33 6.1 5 1.628 0.816
146 42.4 21 0.355 0.496
155 31.6 77 0.947 2.437
9 1.8 8 0.407 4.571
34 3.1 2 1.402 0.650
187 11.5 1" 0.760 0.954
68 18.2 28 1.321 1.541
60 10.1 5 1.066 0.498
37 3.3 13 0.188 3.910
97 46.5 7 1.309 0.151
27 3.7 14 0.160 3.836
29 8.8 5 0.605 0.567
349 77.4 44 0.827 0.568
54 7.2 21 1.068 2.937
64 5.5 8 0.639 1.455
71 9.3 16 1.156 1.720
198 50.3 257 2.623 5.107
32 29 1 2.900 0.351
91 20.8 36 0.604 1.735
81 6.8 5 1.641 0.733
34 10.9 28 0.344 2.563
175 325 13 0.536 0.400
29 5.3 18 0.608 3.396
42 8.9 16 0.931 1.803

Zimbabwe

Notes: * = "International publications produced" for China are from 2009-2017.
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FPRCI

FOOD POLICY RESEARCH CAPACITY INDICATORS

Trend 1
RESEARCH CAPACITY IS UNEVEN
WITHIN DEVELOPING REGIONS

Food policy research capacity—measured in
terms of full-time equivalent researchers with

a PhD per million rural people—varies greatly
across and within developing regions. Economic
development levels explain capacity differences
only in part. In Asia, China and Myanmar have

a relatively high ratio of food policy research-

ers to rural people compared to Afghanistan,
Bangladesh, Indonesia, Lao PDR, Nepal, and Viet
Nam, which have less than 1 researcher per mil-
lion rural people. Despite consistent decreases
in rural population, Bangladesh, Lao PDR, and
Indonesia show relatively low capacity com-
pared to Myanmar, where the rural population

is increasing.

Trend 2

NUMBER OF PUBLICATIONS PER
RESEARCHER IS RISING IN AFRICA,
BUT WITH WIDE VARIATION

The number of international publications pro-
duced per researcher has increased for all
African countries, excepting Swaziland. But
across the continent, the number of publica-
tions per researcher varies widely. For some
countries—including Ghana, Malawi, and South
Africa—this measure correlates with the number
of researchers per million rural people. Other
countries produce relatively more publications,
despite low researcher-to-population ratios.
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FULL-TIME EQUIVALENT ANALYSTS/RESEARCHERS
WITH PHD PER MILLION RURAL POPULATION (2015)
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Agricultural Total Factor Productivity (TFP)

Increasing the efficiency of agricultural produc-
tion—getting more output from the same amount of
resources—is critical for improving food security. To
measure the efficiency of agricultural systems, we

use total factor productivity (TFP). TFP is an indica-
tor of how efficiently agricultural land, labor, capital,
and materials (agricultural inputs) are used to pro-
duce a country’s crops and livestock (agricultural out-
put)—itis calculated as the ratio of total agricultural
output to total production inputs. When more out-
put is produced from a constant amount of resources,
meaning that resources are being used more effi-
ciently, TFP increases. Measures of land and labor
productivity—partial factor productivity (PFP) mea-
sures—are calculated as the ratio of total output to
total agricultural area (land productivity) and to the
number of economically active persons in agriculture
(labor productivity). Because PFP measures are easy
to estimate, they are often used to measure agricul-
tural production performance. These measures nor-
mally show higher rates of growth than TFP, because
growth in land and labor productivity can result not
only from increases in TFP but also from a more inten-
sive use of other inputs (such as fertilizer or machin-
ery). Indicators of both TFP and PFP contribute to the
understanding of agricultural systems needed for pol-
icy and investment decisions by allowing for compari-
sons across time and across countries and regions.

TRENDS IN PRODUCTIVITY

Table 5 presents estimates of TFP and land and labor
productivity measures for developing countries and
regions for three periods between 1991 and 2014
using the most recent data on outputs and inputs
from the Economic Research Service of the United
States Department of Agriculture (ERS-USDA), an
internationally consistent and comparable data-

set on production and input quantities built using
data from the FAOSTAT database of the Food and
Agriculture Organization of the United Nations
(FAO), supplemented with data from national statis-
tical sources.'

Data on TFP for 2001-2010 show a strong perfor-
mance of Latin America and the Caribbean, despite
the global crisis of 2008-2009, which explains the
slowdown observed in TFP growth in other regions.

Asia and the Pacific and the Middle East and North
Africa show signs of recovery in recent years (2011-
2014), while Africa south of the Sahara continues to
show sluggish growth, and TFP growth rates in Latin
America and the Caribbean in recent years drop

to only half of the values observed in 2001-2010,
aresult largely explained by poor performance of
Brazil's agriculture sector in the last four years.

DATA AND METHODOLOGY

The output values from the ERS-USDA dataset used
to estimate TFP are gross agricultural outputs. Inputs
are agricultural land, in hectares of “rainfed cropland
equivalents,” measured as the sum of rainfed crop-
land (weight equals 1.00), irrigated cropland (weight
varies from 1.00 to 3.00 depending on region), and
permanent pasture (weight varies from 0.02 to 0.09
depending on region); a measure of labor is approx-
imated using the number of economically active per-
sons in agriculture; fertilizer is expressed in tons of
fertilizer nutrients used; total stock of farm machin-
ery is measured as the number of “40-CV tractor
equivalents”; total livestock capital on farms is in
“cattle equivalents,” calculated using FAO estimates
of animal stocks on farms, with species weighted

by their respective size (nondairy cattle taking

a weight of 1.00). Finally, total animal feed from
crops and crop processing residues is measured in
dry-matter equivalents.

Land and labor productivity measures for the
regions (such as Africa south of the Sahara) reflect a
weighted average of individual country productivity
measures using average outputs (1991-2014) of each
country as weights. TFP is calculated using a growth
accounting approach. This approach defines TFP as
the ratio of an output index and an input index. As
input prices are not available, input shadow prices
were obtained for each country and year by estimat-
ing the parameters of distance functions through lin-
ear programming.

DOWNLOAD DATA
http://dx.doi.org/10.7910/DVN/IDOCML
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Alejandro Nin-Pratt (a.ninpratt@cgiar.org)
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TABLE 5 Average annual growth of agricultural output and total factor productivity (TFP), and levels of land and labor productivity,
various years

Land productivity Labor productivity
(in constant 2004-2006 US dollars) (in constant 2004-2006 US dollars) Output growth (%) TFP growth (%)

Country/region

:;'l‘]'::OHHESAHARA 198 255 321 332 1,326 1597 1,885 2105 33 38 29 21 08 02
Angola 15 24 62 65 25 315 604 566 49 98 13 10 38 23
Benin 472 580 649 709 780 1107 1,224 1562 60 25 69 20 01 40
Botswana 9 8 1 12 1011 724 906 924 08 33 16 10 21 22
Burkina Faso M 146 19 222 297 29 388 378 28 60 26 05 14 04
Burundi 528 602 673 701 406 342 299 274 05 22 02 04 05 10
Cameroon 434 533 659 722 713 841 1,398 1562 3 57 32 08 38 18
Cape Verde 256 436 546 643 816 1267 1471 1499 44 06 12 37 14 16
Central African Rep. 7 1% 230 234 526 667 759 758 36 19 08 15 04 09
Chad 18 2 M 40 446 462 674 606 30 61 12 04 26 22
Comoros 593 578 557 528 409 38 332 300 17 10 00 24 08 13
Congo 20 27 40 43 466 546 776 810 27 42 17 07 04 04
Congo, Dem. Rep 180 159 163 169 493 347 29 289 45 03 12 01 12 16
Cote d'lvoire 208 291 295 314 150 1946 2,262 2692 35 09 44 09 00 00
Equatorial Guinea 161 182 237 255 363 278 265 258 01 16 16 14 08 09
Ethiopia, former 99 145 250 286 255 218 300 315 18 64 39 21 30 A1
Gabon 41 52 59 62 949 1227 152 1540 23 13 15 07 11 0.4
Gambia 129 228 267 214 233 288 295 160 48 32 120 14 03 106
Ghana 178 313 450 524 567 905 1114 1194 75 46 41 45 05 24
Guinea 82 M4 145 154 415 431 505 503 38 34 22 09 03 03
Guinea-Bissau M4 137 19 204 450 523 661 649 32 39 16 04 21 12
Kenya 158 176 284 286 513 417 560 532 11 5.1 08 01 25 15
Lesotho 56 58 63 62 436 393 420 397 01 09 05 03 04 14
Liberia 108 154 155 163 457 528 440 427 40 04 10 05 15 04
Madagascar 70 66 91 90 610 491 49 429 05 33 05 04 08 04
Malawi 243 404 53 514 302 491 620 531 63 46 A1 37 05 38
Mali 44 51 95 101 82 885 1,345 1347 26 67 25 13 35 05
Mauritania 9 10 12 1% 767 676 631 639 15 22 29 10 07 19
Mauritius 2508 2749 3369 3642 3174 395 5554 6227 03 04 06 13 10 09
Mozambique 24 34 60 55 221 230 343 281 35 62 25 03 20 54
Namibia 10 10 1 1M 1689 1,529 1614 159 04 06 05 19 15 06
Niger 35 51 74 77 500 545 793 711 42 71 09 16 29 19
Nigeria 291 388 505 494 1244 1,607 1709 1762 50 26 27 30 06 1
Rwanda 599 669 1,037 947 459 40 535 481 07 52 00 07 17 29
Réunion (France) 2085 3191 3212 3207 8487 16644 30233 45042 20 09 02 16 06 33
Sao Tome and Principe 268 513 595 686 512 932 802 798 72 11 26 50 09 05
Senegal M w7 198 178 374 397 428 314 30 34 46 03 03 45
SierraLeone 47 121 287 331 400 316 829 921 29 M9 37 01 49 21
Somalia 33 33 38 4 816 707 654 630 -0 13 16 21 10 40
South Africa 9% 111 13 146 5713 7315 10927 13005 16 20 17 52 18 11
Sudan, former 32 55 95 120 732 1007 1168 14177 64 23 64 37 10 03
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Table 5 continued

Land productivity Labor productivity
(in constant 2004-2006 US dollars) | (in constant 2004-2006 US dollars) Output growth (%) TFP growth (%)

Country/region

Swaziland 220 205 250 263 1958 1,672 2,161 2,355 -1.0 19 1.8 1.3 2.5 0.4
Tanzania 139 140 214 262 374 324 469 579 11 59 8.0 -0.5 -0.6 1.6
Togo 222 266 322 307 512 566 651 690 2.7 33 34 1.5 0.1 SN
Uganda 382 433 454 434 584 588 517 a2 2.5 1.6 2.3 0.0 -0.8 1.4
Zambia 39 42 85 93 339 330 579 573 1.6 7.6 2.6 1.8 4.8 -6.2
Zimbabwe 127 146 108 101 551 637 499 458 2.8 -2.5 0.3 1.2 -0.8 -5.5

LATIN AMERICA

268 340 467 509 5833 7955 12,346 14,235 3.1 3.5 24 1.3 2.2 11
AND THE CARIBBEAN

Argentina 190 251 286 301 16,647 22168 29996 32,713 29 2.7 1.5 -0.2 0.7 0.4
Belize 725 1,043 1,067 1,094 5076 6,474 5403 5,147 5.3 0.8 1.1 2.3 1.2 =13
Bolivia 48 65 93 10 1,388 1,508 1720 1,883 3.6 37 4.4 0.5 -0.6 2.3
Brazil 253 M 514 548 4341 6,692 12,709 15,596 3.8 4.6 24 14 3.1 0.6
Chile 279 m 515 528 4736 6,443 8395 8745 34 27 0.7 0.5 2.7 0.8
Colombia 216 255 3N 333 2907 3184 3,728 4,353 1.6 1.4 3.1 14 1.2 19
CostaRica 707 1,234 1,580 1,769 5292 6946 8925 10,266 33 24 2.7 2.3 2.1 11
Cuba 694 567 442 519 5594 5060 4865 6,049 2.3 2.6 33 13 1.5 1.8
Dominican Republic 630 753 1180 1,286 2,563 3,438 6,133 7149 1.7 4.0 1.7 1.8 2.6 33
Ecuador 410 616 868 1125 2922 4,047 5112 4983 43 27 -0.8 14 1.0 1.3
El Salvador 599 676 733 729 1,287 1,529 1,898 2,054 1.8 1.0 0.9 0.5 1.0 1.6
French Guiana (France) 875 952 818 822 1,671 1990 1,657 2,096 1.7 -1.0 59 1.3 -0.5 6.0
Guatemala 469 634 1155 1,438 1,355 1903 2227 2,438 34 4.8 4.4 14 2.1 4.0
Guyana 105 186 213 280 3138 5,675 6,733 9,236 5.6 1.2 6.9 3.2 -0.5 5.1
Haiti 582 555 17 879 521 475 596 689 0.1 3.6 47 1.6 2.3 5.2
Honduras 355 442 616 675 1,747 1,762 2983 3,302 1.0 43 2.3 0.5 2.5 29
Jamaica 1,031 1123 1,225 1,270 1,785 2170 2,530 2,738 09 0.1 0.9 -0.2 19 2.2
Lesser Antilles 1904 2,006 1,568 1666 3790 4149 3,588 3,659 -0.6 24 -0.1 -0.6 1.2 3.0
Mexico 216 278 34 378 2,640 3346 4495 5231 2.6 21 2.6 2.1 2.0 2.5
Nicaragua 162 207 297 325 1,667 2713 4226 4,897 49 34 2.5 33 2.6 22
Panama 383 373 408 445 3202 31701 3,556 3984 0.2 1.1 2.1 1.8 0.2 2.6
Paraguay 156 143 245 278 4,638 4,066 6,253 6,988 0.8 5.8 39 -3.8 2.0 0.2
Peru 156 256 369 412 1,223 1,760 2,383 2,639 5.5 4.0 31 2.1 2.0 14
Suriname 1,343 1,062 1,741 1,71 4,076 3116 4132 4,574 -2.3 3.8 2.5 1.0 B 42
Uruguay 146 191 280 303 11,776 14,487 21,725 23,943 27 35 2.0 0.7 1.3 0.4
Venezuela 196 263 294 319 4914 6986 8,761 1021 2.8 1.1 2.0 2.8 -0.1 1.6
ASIA AND PACIFIC 611 847 1156 1,278 984 1,150 1,749 2,183 3.7 3.5 2.7 1.5 1.3 1.5
Afghanistan 54 67 92 99 823 628 640 630 2.0 3.2 1.8 2.8 1.4 0.5
Armenia 560 466 541 739 2,523 1,089 2,053 3,147 1.5 4.2 7.0 49 2.8 4.5
Azerbaijan 558 334 528 586 2,058 1,050 1,521 1,653 -4.0 4.6 2.6 4.4 -0.7 0.0
Bangladesh 1,073 1,633 2,39 2,648 355 473 679 753 32 37 2.1 -0.3 0.9 0.7
Bhutan 229 200 273 279 650 626 460 427 0.2 29 0.8 0.2 1.7 -0.9
Cambodia 275 396 688 812 amn 478 744 822 43 6.9 41 2.3 1.6 -0.2
China 433 691 970 1,058 582 1,053 1922 2,593 5.2 3.5 24 2.5 1.2 1.7

AGRICULTURAL TOTAL FACTOR PRODUCTIVITY (TFP) 121



Table 5 continued

Land productivity Labor productivity
(in constant 2004-2006 US dollars) | (in constant 2004-2006 US dollars) Output growth (%) TFP growth (%)

Country/region

Fij 608 542 441 476 2150 1,857 1,487 1579 07 21 19 13 23 14
India 719 930 1292 1488 624 710 873 %8 26 32 35 05 12 27
Indonesia 670 808 1,078 1190 726 804 1205 135 23 45 31 00 18 05
Kazakhstan 52 2 36 4 6803 2905 3361 5619 72 31 42 52 06 15
Korea, DPR 1532 1,294 1416 1536 1,065 995 1231 137%6 16 14 16 35 12 20
Kyrgyzstan 152 161 177 184 2,786 1,841 2692 2665 08 09 07 60 04 00
Laos 408 641 823 1126 472 612 748 979 49 46 95 27 A1 25
Malaysia 1100 1404 1,872 1960 3,894 5329 8923 10533 27 35 24 09 16 04
Micronesia 392 380 371 387 681 625 631 661 09 04 07 08 16 0O
Mongolia 7 7 7 9 387 3991 3457 465 01 23 63 42 31 22
Myanmar 596 976 1673 1593 401 572 1031 954 53 69 10 18 44 78
Nepal 704 910 1,238 1514 463 469 473 530 28 28 50 04 16 A1
Pakistan 595 807 1,057 1145 1,398 1584 1,517 1,580 35 23 27 11 05 07
Papua New Guinea 1908 2176 2243 2,374 1178 1,268 1265 1232 27 20 14 09 05 01
Philippines 1150 1,389 1706 1,800 1175 1,252 1538 1,632 20 28 20 01 17 01
Solomon Islands 945 1004 1,064 1122 706 705 769 753 27 31 16 1 05 01
Sri Lanka 900 99 1154 1,072 589 644 75 733 11 26 07 A1 13 28
Tajikistan 13 173 320 402 1687 697 1035 1250 58 66 56 20 14 56
Thailand 844 1268 1470 1598 856 1268 1670 2016 33 21 3311 09 27
Timor Leste 339 321 395 357 433 455 435 32 00 31 20 43 06 33
Turkey 677 784 942 1,044 2600 3504 4593 5292 17 15 23 09 19 13
Turkmenistan 40 54 81 85 2663 2107 2477 2435 11 36 11 08 02 25
Uzbekistan 259 254 431 534 2351 2248 3683 4046 05 50 54 25 12 20
Vanuatu 453 348 419 399 2296 1,843 2060 1915 12 25 42 20 02 A1
Viet Nam 1590 2137 2679 3017 459 704 9%0 1058 56 43 32 06 15 20
rn:DnDNL::::;ch 1232 1724 1940 2149 2908 3765 4,468 4765 35 32 12 17 1.2 16
Ageria 74 94 164 210 1438 1,334 2045 2561 28 59 62 22 33 24
Djibouti 21 2 25 2 145 180 162 156 41 04 09 34 25 05
Eqypt 4179 5234 5997 6469 1719 2780 3456 3887 44 25 24 16 08 20
Iran 217 303 560 569 2568 3272 3955 3947 35 31 01 200 05 23
Irag 332 316 348 364 4833 4901 6711 8420 16 09 42 03 07 27
Jordan 554 741 1260 1238 5760 6769 10,623 11060 32 47 10 10 37 22
Lebanon 1762 2,082 1,834 1797 16654 30209 40,469 45468 15 05 02 A6 09 14
Libya 53 66 77 79 6557 10004 17671 22554 22 15 07 31 07 71
Morocco 167 170 305 310 1557 1552 3066 3299 03 56 10 09 43 08
Syria 272 408 448 327 3803 4888 4426 3364 42 11 79 18 05 A1
Tunisia 282 303 363 369 3771 3787 4472 458 17 23 05 06 10 02
Yemen 33 48 79 79 583 603 848 837 38 50 00 21 19 08

Note: Land productivity is agricultural gross production per hectare of agricultural land; labor productivity is agricultural gross production per economically
active person in agriculture.
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Trend 1
SUSTAINED TFP GROWTH IN
DEVELOPING COUNTRIES

Between 1990 and 2014, total factor produc-
tivity (TFP) in developing countries increased
by 45 percent, representing an average
annual growth rate of 1.6 percent. The fastest
growth was observed in 1991-2000, when the
growth rate averaged 1.7 percent. Between
2001 and 2008, growth in TFP accelerated
from 1.2 percent to almost 3.0 percent (aver-
age growth of 1.85 percent), but the negative
impact of the global economic crisis of 2008-
2009 slowed TFP growth to 1.5 percent on aver-
age between 2011 and 2014.

Trend 2
CHINA, BRAZIL, AND INDIA ARE
THE DRIVERS OF TFP GROWTH

TFP growth in developing countries has been
driven by growth in Brazil, China, and India.
Together, these countries produced on aver-
age about 50 percent of all agricultural out-
put in developing countries in 1991-2014, but
contributed 70 percent of total TFP growth.
China has been the major driver of global agri-
cultural TFP (55 and 42 percent of TFP growth
in 1991-2000 and 2011-2014, respectively).
The contribution of Brazil and India to global
TFP growth increased after policy reforms in
the 1990s and early 2000s. Brazil was a major
driver of TFP growth in the 2000s (20 percent),
while 31 percent of TFP growth in 2011-2014 is
explained by TFP growth in India.

1
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Projections of Food Production, Consumption,

and Hunger

INTERNATIONAL MODEL FOR POLICY ANALYSIS OF AGRICULTURAL

COMMODITIES AND TRADE (IMPACT)

Policy makers, analysts, and civil society face increas-
ing challenges to reducing hunger and improving
food security in a sustainable way. Modeling alterna-
tive future scenarios and assessing their outcomes can
help inform their choices. The International Food Policy
Research Institute’s IMPACT model is an integrated
system of linked economic, climate, water, and crop
models that allows for exploration of such scenarios.

METHODOLOGY

At IMPACT's core is a partial equilibrium, multi-
market economic model that simulates national and
international agricultural markets. Links to climate,
water, and crop models support the integrated study
of changing environmental, biophysical, and socio-
economic trends, allowing for in-depth analysis of a
variety of critical issues of interest to policy makers
at national, regional, and global levels. IMPACT ben-
efits from close interactions with scientists at all 15
CGIAR research centers through the Global Futures
and Strategic Foresight (GFSF) program, and with
other leading global economic modeling efforts
around the world through the Agricultural Model
Intercomparison and Improvement Project (AgMIP).

The tables on the following pages summarize
results from the latest IMPACT projections to 2030 and
2050. Results are shown for production, consumption,
and trade of major food commodity groups, as well as
for the population at risk of hunger, by region and for
selected countries. Results are shown for two "base-
line"” scenarios—one considers the impacts of climate
change, while the other assumes no climate change
(for comparison). Results for additional countries can
be found at the IMPACT website.

KEY FINDINGS FROM THE LATEST
IMPACT PROJECTIONS

The baseline projections from IMPACT indicate that
global food production will grow by about 60 percent
over 2010 levels by 2050 in the context of climate

FOOD POLICY INDICATORS: TRACKING CHANGE

change—10 percentage points less than would be the
case without climate change (Table 6). Production
will grow more rapidly in developing countries, par-
ticularly in Africa. Even with population growth and
climate change, per capita consumption (assumed
equivalent to per capita availability) is projected to
increase by 9 percent globally to more than 3,000
kilocalories per day. But differences in access to
food within and between countries mean that nearly
500 million people will remain at risk of hunger. In
Africa south of the Sahara, an additional 38 million
people are projected to be at risk of hunger in 2050
as a result of climate change—25 percent more than
would be at risk in the absence of climate change.

Despite the impacts of climate change, meat
production is projected to grow by 66 percent
globally by 2050, and by 78 percent in developing
countries. Per capita consumption levels in devel-
oping countries, however, will remain under half of
those in developed countries (Table 7). Production
of fruits and vegetables, pulses, and oilseeds will
grow even more rapidly, by more than 80 percent
globally and more than doubling in some regions.
Per capita consumption of fruits and vegetables in
developing countries is projected to surpass that of
developed countries by 2050, with important ben-
efits for nutrition and health. Production of cere-
als and roots and tubers will grow more slowly, by
around 40 percent globally but roughly doubling in
Africa south of the Sahara. Developing countries as
a group will become larger net importers of food
from developed countries.

In addition to the indicators presented here,
IMPACT also explores changes in prices, land and
water use, greenhouse gas emissions, and other
socioeconomic and environmental indicators. For
example, prices are projected to rise by about
50 percent for most food commodity groups by 2050
when the impacts of climate change are considered—
about double the increase projected in the absence
of climate change. Selected results from alternative
strategies are presented following Table 7.



MORE INFORMATION

More information on these results, and on the results
of alternative scenarios exploring different popu-
lation, income, policy, investment, and technology
pathways, can be found online (see box). Results for
all 158 countries and regions modeled are available
as well as information on IMPACT, the GFSF program,
and recent publications. Tables 6 and 7 present base-
line data that will be updated in the coming year.

VISIT ONLINE
IFPRI IMPACT: https://www.ifpri.org/pro
impact-model

©

ram/

Global Futures and Strategic Foresight:
http://globalfutures.cgiar.org/

IMPACT documentation: http://www.ifpri.org/
publication/international-model-policy-analysis-a

gricultural-commodities-and-trade-impact-model-0

CONTACT
IMPACT (IFPRI-Impact-Model@cgiar.org)

=

TABLE 6 IMPACT projections of food production, consumption, and hunger to 2050, with and without climate change

Aggregate food production
(index, 2010 = 1.00)

Without
climate change

With
climate change

WORLD 1.00 137 169 133 1.60
Developing countries 1.00 1.42 1.76 1.39 1.71
Developed countries 1.00 1.24 1.47 1.15 1.29
ASIA AND PACIFIC 1.00 137 164 136 1.63
East Asia 1.00 1.23 1.35 1.26 1.41
China 1.00 1.23 1.34 1.26 1.40
Japan 1.00 1.24 1.52 1.31 1.69
Korea, Rep. 1.00 1.25 1.43 1.26 1.44
South Asia 1.00 1.57 2.05 1.50 1.91
Afghanistan 1.00 1.33 1.73 1.35 1.77
Bangladesh 1.00 1.41 1.63 1.33 1.46
India 1.00 1.63 216 1.56 2.01
Nepal 1.00 1.33 1.60 1.37 1.71
Pakistan 1.00 1.33 1.63 1.27 1.50
ig:itf?:a“ Asiaand 400 148 189 146 184
Indonesia 1.00 1.62 2.02 1.63 2.05
Malaysia 1.00 1.83 295 179 2.84
Myanmar 1.00 1.89 1855 1.34 133
Philippines 1.00 1.33 1.68 1.31 1.65
Thailand 1.00 1.18 1.26 112 1.14
Viet Nam 1.00 1.25 1.36 1.20 1.24
DoLs eAST 1.00 160 224 155 211
';‘:::f:““‘ of the 100 165 237 157 247
Congo, Dem. Rep. 1.00 1.72 2.49 1.67 2.38
Ethiopia 1.00 1.65 2.45 1.66 2.48
Kenya 1.00 1.76 3.12 1.79 3.14
Nigeria 1.00 1.62 2.31 1.56 2.16

Per capita food consumption
(KCAL per capita per day)

Hunger

Without With Without
climate change | climate change climate change
2030 2050
2795 3032 3191 2982 3079 838.1 528.2 405.8 592.3
2683 2961 3137 2909 3020 823.3 5133 3922 5767
3384 3439 3513 3406 3435 14.8 14.9 13.6 15.7
2656 3003 3185 2954 3072 539.8 249.8 181.8 280.9
3009 3509 3628 3459 3516 187.2 59.2 54.7 60.3
3044 3604 3733 3552 3616 173.4 44.8 41.0 44.7
2770 2787 2842 2757 2773 2.3 2.0 1.2 2.3
3139 3347 3429 3310 3347 0.6 0.4 0.4 0.4
2361 2669 2959 2623 2848 268.5 138.3 877 161.6
2149 2239 2452 2206 2349 7.0 9.4 7.9 10.1
2426 2714 2911 2653 2781 26.0 1.3 6.9 14.8
2354 2697 2998 2651 2883 1897 73.9 45.0 90.5
2425 2695 3186 2625 3028 2.7 2.0 0.8 2.4
2379 2540 2862 2514 2787 37.6 38.0 24.4 39.9
2551 2852 3051 2796 2931 84.1 52.3 39.4 58.9
2540 2990 3281 2910 3110 32.4 12.9 7.2 15.3
2838 3173 3462 3143 3384 0.9 0.8 0.9 0.8
2169 2473 2592 2420 2487 10.5 6.5 4.8 7.2
2503 2641 2777 2602 2691 12.1 12.2 11.0 13.2
2742 3012 3183 2975 3103 6.2 3.1 1.8 Bi5
2512 2710 2828 2654 2712 12.9 9.5 7.2 10.8
2623 2795 3002 2735 2873 238.7 229.8 185.0 258.7
2358 2587 2853 2518 2713 2095 1957 150.5 223.0
1943 2392 2998 2325 2848 37.6 20.3 6.6 25.2
2066 2307 2614 2266 2533 32.7 32.3 22.5 34.7
2133 2395 2708 2300 2524 10.2 8.9 5.0 10.8
2751 2943 3136 2866 2984 9.7 8.5 11.6 10.6

PROJECTIONS OF FOOD PRODUCTION, CONSUMPTION, AND HUNGER

(millions of people at risk)

With
climate change

476.9
4611
15.8
204.6
56.8
41.0
19
0.4
97.0
10.4
8.7
449
1.5
28.0

50.8

0.9
6.0
131
2.3
9.7

2271

188.7

6.6
26.5
8.2
1.6
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Table 6 continued

Aggregate food production Per capita food consumption Hunger
(index, 2010 = 1.00) (KCAL per capita per day) (millions of people at risk)
Without With Without With Without With
climate change | climate change climate change | climate change climate change | climate change
2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050
South Africa 1.00 1.50 1.87 1.49 1.80 2962 3229 3397 3157 3258 1.9 1.5 1.6 1.5 1.6
Sudan 1.00 1.74 2.47 1.44 1.76 2329 2465 2714 2431 2635 1.4 12.7 9.0 13.7 10.9

TN, Uhiiee| 1.00 1.64 242 156 222 2178 2396 2602 2309 2439 156 178 178 204  23.0

Rep.

Uganda 1.00  1.89  3.05 177 271 2391 2585 2796 2520 2667 85 104 113 118 138
“N"l‘:ﬂ:ﬁ:z;a“d 100 151 201 150 2.00 3125 3250 3377 3208 3275 293 342 345 357 38.4
Algeria 1.00 154 202 142 171 2977 3098 3163 3061 3071 1.9 1.9 1.9 2.0 2.2
Egypt 1.00 147 196 143 191 3395 3580 3783 3520 3645 1.6 2.2 2.5 2.2 2.5
Iran 1.00 148 196 152 206 3079 3109 3228 3067 3126 4.7 5.2 4.4 5.7 5.3
Iraq 1.00 177 316 175  3.09 2342 2651 2773 2618 2685 7.8 7.5 8.5 7.9 9.6
Morocco 1.00  1.61 227 142  1.82 3287 3592 3856 3553 3755 1.7 1.9 2.0 1.9 2.0
Saudi Arabia 100 176 274 176 271 2936 3055 3128 3020 3046 1.3 1.4 1.5 1.5 1.8
Turkey 1.00 140  1.60 144 170 3596 3661 3698 3620 3597 1.8 2.2 24 22 2.4
THE AMERICAS 1.00 1.37 1.69 1.27 1.48 3188 3290 3392 3244 3297 425 357 277 393 327

Latin America and

X 1.00 1.46 1.83 1.42 1.72 2878 3036 3184 2985 3081 39.5 321 24.0 35.8 28.7
the Caribbean

Argentina 1.00 1.42 1.75 1.42 1.74 3171 3327 3426 3297 3354 0.7 0.6 0.7 0.6 0.7
Brazil 1.00 1.52 1.95 1.41 1.66 3142 3336 3492 3292 3398 3.7 3.2 3.1 3.2 3.1
Colombia 1.00 1.44 1.75 1.52 1.96 2645 2804 2957 2759 2868 5.0 3.9 2.7 4.5 3.6
Mexico 1.00 1.35 1.62 1.31 1.54 3040 3134 3240 3054 3096 53 5.4 5.3 6.1 6.1
Peru 1.00 1.46 1.78 1.71 2.44 2472 2752 2886 2700 2782 3.6 2.0 1.4 23 1.8
Venezuela 1.00 1.41 1.76 1.30 1.50 2536 2626 2763 2579 2669 1.4 1.3 0.7 1.6 1.2
North America 1.00 1.29 1.58 1.15 1.29 3714 3725 3735 3689 3654 3.0 3.6 3.7 3.6 4.0

EUROPE AND FORMER
SOVIET UNION

Former Soviet Union 1.00 1.26 1.42 1.20 1.36 3092 3321 3423 3288 3338 9.7 5.9 5.2 6.2 5.5

1.00 1.8 1.33 1.14 1.26 3275 3390 3491 3359 3414 171 13.0 1.4 13.4 125

Russia 1.00 1.26 1.44 1.23 1.44 3227 3450 3532 3417 3452 1.8 1.2 1.1 1.2 1.2
Ukraine 1.00 1.21 1.31 11 1.18 3201 3434 3581 3400 3499 0.6 0.4 0.3 0.4 0.3
Uzbekistan 1.00 1.28 1.49 1.27 1.45 2563 2849 3024 2820 2935 2.4 0.8 0.8 0.9 0.8
Europe 1.00 1.15 1.28 1.11 1.21 3370 3424 3523 3395 3450 7.4 7.0 6.2 7.3 6.9

Notes: World and regional figures include other regions and countries not reported separately. Aggregate food production is an index, by weight, of cere-
als, meats, fruits and vegetables, oilseeds, pulses, and roots and tubers (which are reported separately in Table 7). Per capita food consumption is a projec-
tion of daily dietary energy supply. Estimates of the number of people at risk of hunger are based on a quadratic specification of the relationship between
national-level calorie supply and the share of population that is undernourished as defined by the FAO. Values reported for 2010 are calibrated model
results. Projections for 2030 and 2050 assume changes in population and income as reflected in the Intergovernmental Panel on Climate Change's (IPCC)
Shared Socioeconomic Pathway 2. Climate change impacts are simulated using the IPCC’s Representative Concentration Pathway 8.5 and the HadGEM gen-
eral circulation model. Further documentation is available at www.ifpri.org/program/impact-model.

Source: IFPRI (International Food Policy Research Institute), IMPACT Model version 3.3, October 2016.
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TABLE 7 IMPACT projections of production, consumption, and net trade to 2050 by commodity group with and without climate change

Total production Per capita food consumption Net trade
(million metric tons) (kg per capita per year) (million metric tons)
Without With Without With Without With
climate change | climate change climate change | climate change climate change | climate change
2030 2050 2030 2050 2030 2050
World 2155 2,746 3,235 2,621 2,990 1435 1467 148.3 143.4 140.3 0.0 0.0 0.0 0.0 0.0
CD;‘J’:t':’iz'sng 1,390 1,826 2154 1,802 2,109 1487 151.6 153.0 148.0 1445 -86.6 -124.0 -2243 —615 -96.2
ParEleped 765 920 1,081 819 882 1163 1183 1204 1167 1153  86.6 1240 2243 615  96.2
countries
Asia and Pacific 859 1,067 1,195 1,047 1165 1487 1521 154.3 1489 146.0 -39.7 -69.7 -129.4 -288 6.4
East Asia 393 451 479 464 511 1452 1482 1473 1454 1400 -433 -63.3 -745 -64 656
South Asia 279 384 454 362 415 1485 1507 1541 1475 1458 -51  -83 -527 -221 -67.0
SETEEE o) 187 232 262 221 239 1581 1646 1676 1599 1574 8.6 19  -22  -03 -50
and Pacific
Africa and 229 337 428 328 409 1493 151.0 151.5 1467 1424 -91.5 -157.6 -261.3 —-1531 =-239.2
Middle East

Aiifice i of 114 184 254 179 239 121.8 1293  134.4 1242 1246 -32.2 -63.5 -1199 -58.0 -103.0

the Sahara
West 49 79 110 75 99 1435 1524 1553 1469 1448 137 -29.8 -60.3 -291 -569
Central 7 12 18 12 17 593 654 689 624 630 -31 -63 -11.8 -59 -10.5
East 39 65 91 64 91 1157 1256 1341 1197 1231 -87 171 -319 -13.7 -21.8
Southern 13 18 21 19 23 182.8 1948 2015 1875 187.3  -3.5 -7 125  -46 7.2
',‘\f;‘ifgifgzga”d 114 153 174 149 170 2014 198.3 1944 1958 187.2 -59.3 -941 -1414 -952 -136.2
North Africa 42 55 62 49 50 2047 2025 1987 1996 191.0 -30.6 -46.4 —68.5 —499 -72.8
Middle East 56 73 77 73 78 183.0 1793 1762 1773 1697 -33.5 -501 -93.5 -593 918
The Americas 600 817 1,033 713 806  120.6 1217 1215 118.8 1151 100.8 1899 312.3 1329 1281

Latin America and
the Caribbean

Caribbean 2 2 3 2 3 103.7 1049 1053 102.4 99.9 -5.6 -7.3 =9.1 -6.9 -8.0
Central America 38 52 66 51 64 1569 156.6 155.2 150.2 1439 -234 -283 -290 -250 -255
South America 125 191 254 182 227 118.7 120.5 1209 1181 115.5 5.6 17.2 323 13.8  -30.7
North America 436 572 AN 478 511 108.2 108.3 1078 106.5 102.6 1243 208.3 318.1 151.0 1922

164 245 322 236 294 128.0 129.6 1298 126.0 1227 -234 -18.4 -5.8 181 -64.2

Europe and
former Soviet 467 525 579 532 611 1359 140.6 144.2 1391 138.8 30.4 37.4 78.4 49.0 117.5
Union

T ASeISS 156 206 244 217 272 1621 170.8 1745 1693 1687 215 623 1015 774 1379

Union
Europe 31 319 334 315 339 1223 1255  129.6 1241 1245 89 -249 -231 -284 -20.4

MEATS

World 274 381 460 380 455 39.4 456 495 454 491 0.0 0.0 0.0 0.0 0.0
Devclieipiig 174 254 312 253 309 30.5 377 M9 375 415 3.6 -144 -215 144 -207
countries
R 100 127 148 127 146 865 911 958 907  95.0 3.6 144 215 144 207
countries

Asia and Pacific 109 150 166 149 165 30.3 39.6 433 394 429 -7.0 -25.3 -347 -25.6 -34.5
East Asia 79 99 93 98 91 565 763 813 759  80.6  -92 -225 -256 -229 -26.1
South Asia 10 19 31 19 31 60 107 17.8 106 17.6 02| 29| -11.4| -28| -11.0
Sl AGE 20 32 43 32 43 288 416 496 415 494 20 0.1 23 02 25

and Pacific
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Table 7 continued

Total production Per capita food consumption Net trade
(million metric tons) (kg per capita per year) (million metric tons)
Without With Without With Without With
climate change | climate change climate change | climate change climate change | climate change
2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2030 2050 2030 2050
el 22 40 66 40 65 183 237 313 236 310 -27 -64 -129 -6.0 -12.5
Middle East
AT SR B 11 20 35 20 35 130 181 268 181 266 -04 -3.6 -13.5 -3.5 -13.1
the Sahara
West 3 6 1 6 11 102 162 266 161 263 -03 -19 =73  -19  -71
Central 1 1 2 1 2 9.1 122 170 124 16.8 -04 -10 -21  -1.0 =20
East 3 6 10 6 10 103 144 225 143 222 -00 -11  -49  -11  -47
Southern 2 4 5 4 5 452 610 733 608 727 -02 -01 -01  -01 0.1
hallsielis Eeeeny 11 20 31 19 31 283 360 424 358 420 -23 -25 07  -25 0.5
North Africa
North Africa 5 10 17 10 17 226 320 429 319 427 0.0 0.3 2.0 0.3 2.0
Middle East 5 10 15 10 15 31.0 384 434 383 431 -20 -3.0 -23 -30 -24
The Americas 89 127 158 127 156 822 880 930 875 921 1.5 291 445 290 438
L Ameieaene) oy 67 85 66 84 614 699 766 694 756 72 167 259 167 260
the Caribbean
Caribbean 1 2 2 2 2 345 433 524 430 516 -01  -02 -0.0 —0.1 0.0
Central America 7 10 13 10 13 51.0 58.4 65.8 58.0 64.9 -0.9 -0.9 -0.8 -0.8 -0.6
South America 36 55 69 54 69 681 769 832 765 822 82 177 267 177 266
North America 45 61 73 60 72 117.6 1190 120.2 118.6  119.3 44 125 187 123 178
TEEDAIEIET | o 64 69 64 69 675 720 763 716 755 -1.8 23 30 26 3.3
Soviet Union
E‘;’i:ners"‘”et 10 12 14 12 13 460 553 595 550 590 -3.0 -33 -32 -33 -32
Europe 44 52 56 52 56 786 803 844 798 835 1.2 5.6 6.2 59 6.4
FRUITS AND VEGETABLES
World 1,592 2,334 3,044 2,297 2,945 196.2 240.0 2847 236.2 275.5 0.0 0.0 0.0 0.0 0.0
Developing 1,304 1,952 2,554 1925 2476 1912 2397 290.6 2359 2812 151 -201 -90.5 155 -81.8
countries
DEElepEe 288 383 490 373 470  222.8 2414 2486 2378 2412 -151 201 905 155 818
countries
Asia and Pacific 868 1,259 1,586 1,262 1,583 209.7 278.7 358.7 274.4 347.4 -44.8 -141.4 -2799 -1161 -2227
East Asia 609 800 938 823 992 351.0 4327 4301 4271 4194 -204 -S54 1927 281  265.46
South Asia 158 318 467 302 417 1047 1977 366.8 1941 3542 -297 1275 -4661 -1361 -483.4

Seuiicst Al 101 141 181 138 174 134.0 1760 2051 172.4 196.5 53 -85 -66 -82 -49

and Pacific
saland 251 436 661 423 623 1559 171.4 1901 1685 183.5 19 331 778 264  60.3
Middle East
Aifice) oo off 101 188 301 174 261 954 1197 150.0 1172 1439  -1.0  -93 -341 -19.2 —60.1
the Sahara
West 40 74 118 70 106 117.2 1453 1744 1424 1679 03 -35 -148 60 -22.1
Central 10 17 27 16 22 660 824 1031 802 977 01 -13 -44 -25 75
East 36 70 121 65 107 822 1055 1385 103.2 1324 -12 -54 -129  -81 -20.3
Southern 9 15 21 14 17 762 892 983 874  94.3 29 6.4 101 5.2 7.2
Middle Bastand 5, 548 34 249 362 2702 2843 2905 280.6 2829 3.0 424 1119 456 1204
North Africa
North Africa 57 99 149 90 126 2289 2501 270.3 2467 2629 00 165 441 83 244
Middle East 73 121 176 126 189  246.8 2631 2693 2597 2622 -01 120 392 184 563
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Table 7 continued

Total production Per capita food consumption Net trade
(million metric tons) (kg per capita per year) (million metric tons)

Without With Without With Without With
climate change | climate change climate change | climate change climate change | climate change

2030 2050 2030 2050 2030 2050 2010 2030
The Americas 255 351 447 338 422 187.0 2121 226.7 208.4 218.7 49.2 74.6 123.8 67.4 1109

Latin Americaand ) 30 999 225 273 159.6  182.9 2029 1797 1957 463 763 108.3 674 887

the Caribbean
Caribbean 12 15 18 14 15 192.6 2187 2450 216.2 2391 2.3 34 4.6 2.0 1.9
Central America 46 59 67 55 59 165.5 180.0 196.8 1767 1895 15.4 18.6 18.1 15.2 11.5
South America 107 162 214 156 199 154.2 181.0 202.0 177.8 194.8 28.7 54.3 85.7 50.2 75.3
North America 91 114 147 114 149 233.6 2624 2659 257.7  256.7 2.9 -1.7 15.4 0.0 22.2

Europe and former

N . 218 289 351 274 317 209.2 2309 241.8 227.8 2353 -6.3 33.7 78.4 22.3 51.5
Soviet Union

Former Soviet

Lo 62 81 95 79 90  181.6 223.0 2395 2199 2326 0.1 50  14.0 39 141
Europe 156 208 255 195 227 2235 2348 2429 2317 2367 -64 287 644 183 404
OILSEEDS
World 673 1,033 1,293 1,017 1,257 68 8.2 7.8 7.9 73 00 00 00 00 00
Developing 525 842 1,079 833 1,057 7.0 8.6 8.2 8.3 76 -30 -85 -11.5 -74 -96
countries
Developed 148 191 214 184 200 5.6 59 5.9 5.6 55 3.0 85 115 7.4 9.6
countries
Asia and Pacific 322 536 713 534 707 81 104 95 100 90 -354 -59.6 -699 -56.0 -62.1
East Asia 49 63 68 64 70 109 159 151 154 144 -443 -628 -667 -59.2 -59.5
South Asia 41 52 57 51 52 36 45 43 44 40 05 -45 -97 -47 =99
SoutheastAsia 531 431 589 420 586 131 147 146 143 139 84 77 64 80 7.2
and Pacific
Africa and 61 101 126 98 119 55 64 72 61 65 -61 -88 -13.5 -81 -115
Middle East : : : : : : : : : ‘
Sl IERICH 53 90 113 87 105 59 6.8 7.7 6.5 7.0 02 -12 -46 10 -39
the Sahara
West 43 74 94 72 88 8.1 93 101 8.8 9.2 03 =05 -27 -04 -25
Central 4 6 8 6 7 90 100  10.6 9.4 9.5 0.1 0.1 0.1 0.2 0.4
East 4 6 7 6 7 37 4.4 5.3 4.2 4.8 01 -03 -13 =02 -09
Southern 1 1 2 1 1 19 2.1 2.1 2.0 20 -02 -03 -03 -02 -02
Middle East and 9 12 14 12 14 47 55 60 53 55 -63 -76 -88 70 76
North Africa
North Africa 4 6 7 5 6 4.6 5.3 5.7 5.1 53 15  -1.8 22 17 -21
Middle East 5 7 8 7 8 5.4 6.1 6.4 59 59 -39 -50 -60 -46 -51
The Americas 235 323 371 314 350 68 67 65 64 60 587 837 975 781 852
Latin Americaand 15, yg4 215 180 206 6.6 6.4 6.0 6.1 55 272 463 566 435 496
the Caribbean
Caribbean 1 1 1 1 1 7.8 8.0 7.8 77 73 -03 -03 -04 -03 -04
Central America 6 9 10 8 9 3.2 3.1 31 3.0 29 =55 -60 -65 -57 -59
South America 119 174 204 170 196 7.9 7.7 71 7.3 64 330 526 635 495 558
North America 10 139 155 134 144 7.1 7.2 7.2 7.0 67 315 373 408 346 356
Buropeandformer 5 2, g3 71 81 26 27 29 26 27 -172 -153 -141 -140 -11.6
Soviet Union
Former Soviet 14 19 22 19 23 1.1 12 12 12 12 -04 05 14 07 1.8
Union
Europe 40 53 60 52 58 33 35 3.6 33 34 -168 -158 154 -147 -13.4
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Table 7 continued

Total production Per capita food consumption Net trade
(million metric tons) (kg per capita per year) (million metric tons)

Without With Without With Without With

climate change | climate change climate change | climate change climate change | climate change

World 66 94 121 92 118 6.2 7.5 8.9 75 8.8 0.0 0.0 0.0 0.0 0.0
DEvElering 52 74 97 72 91 6.7 8.2 9.8 8.1 96 -28 —65 -99  -7.6 -12.8
countries
Dizvilepcel 14 19 24 20 26 3.5 3.8 4.0 3.8 4.0 2.8 6.5 9.9 7.6 12.8
countries

Asia and Pacific 28 37 44 36 42 5.2 6.2 7.3 6.2 72 -05 -33 -52 -31 -52

East Asia 6 8 11 8 12 1.5 1.9 2.1 1.9 2.1 0.5 1.8 4.7 2.3 5.6
South Asia 16 21 24 20 23 94 106 117 105 115 29 -61 -101 -62 -10.6
Southeast Asia 7 8 8 8 8 31 36 39 35 38 19 10 02 08 -03
and Pacific

Africa and 16 25 35 23 32 97 13 134 1.2 131 -19 -56 -11.6 -65 -13.5

Middle East : : : : : : : : : :

Aifice) s off 12 19 28 19 27 104 123 147 1241 144  -09 -40 -94 -40 -92
the Sahara
West 5 9 16 9 14 8.5 98 116 9.6 111 0.3 01 -0.3 0.0 -0.6
Central 1 2 2 2 2 6.7 7.4 8.7 7.3 84 -01 -02 -03 -02 =02
East 5 7 9 7 10 153 182 220 180 216 -07 -33  -79  -32  -75
Southern 0 0 0 0 0 3.8 4.2 4.5 41 44  -01  -01 =00 -01 0.0
Midde East and 4 6 7 5 5 82 92 100 92 100 10 -17 23 -25 -43
North Africa
North Africa 1 2 2 1 2 8.2 97 114 98 115  -11  -18 2.6 -21  -32
Middle East 2 3 4 3 3 7.9 8.5 8.9 8.6 90 -02 -05 -08 -09 -17
The Americas 14 21 28 21 30 8.9 97 104 97 103 3.2 72 125 8.0 144
Lelin e el 7 11 16 1 15 11.4 126 138 125 136  -07 11 4.4 0.7 3.1
the Caribbean
Caribbean 0 0 1 0 1 124 134 148 133 146 -02 -02 -0.0 -0.2 -0.1
Central America 2 4 3 3 12.5 13.6 15.2 13.6 15.0 -0.4 -0.2 0.0 -0.4 -0.4
South America 5 8 12 7 1 10.8 121 131 120 129  -0.0 15 4.4 1.2 3.6
North America 7 10 12 11 15 4.6 4.8 49 4.8 49 3.8 6.0 8.0 73 114
UIEEDEERETr | g 1 14 1 14 26 27 28 27 28 -08 17 44 1.6 43
Soviet Union
Former Soviet 3 4 5 4 5 1.5 1.6 1.6 1.6 1.6 0.4 1.3 2.4 1.3 2.5
Union
Europe 5 7 9 7 8 3.1 3.3 3.4 3.3 34| -12 0.5 2.0 0.3 1.8
ROOTS AND TUBERS
World 780 1,006 1185 963 1103  65.0 705 73.4 678  69.0 0.0 0.0 0.0 0.0 0.0
Developing 682 897 1068 858 997 658 724 757 695 711 56 06 -54 -08 -10
countries
Developed 97 109 118 105 106 612 598 593 575 560 -56 06 54 08 1.0
countries

Asia and Pacific 298 351 365 356 380 469 509 495 484 458 -49 -23.4 -18.8 1.2 282

East Asia 181 201 185 201 182 714 763 735 729 687 -185 -142 -01  -33 122
South Asia 50 75 103 79 120 273 357 380 331 341 -62 -242 -30.6 -12.4 1.2
i 67 76 77 76 78 375 394 399 386 386 199 150 119 169  14.8

and Pacific
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Table 7 continued

Total production Per capita food consumption Net trade
(million metric tons) (kg per capita per year) (million metric tons)
Without With Without With Without With
climate change | climate change climate change | climate change climate change | climate change
2030 2050 2030 2050 2050
Africa and 245 377 524 362 486  109.3 1173 1231 1139 1170 -1.8 -13.0 -31.6 -16.6 -39.8
Middle East

Alifice) s off 224 349 490 333 450 146.4 1527 1561 1491 1492  -11  -11.0 -290 -179 -43.3

the Sahara
West 133 207 297 201 281 1975 1990 198.8 1949 1911 15 -43 -117  -42 -10.2
Central 37 59 80 56 72 1725 170.6 1667 1674 159.9 1.0 26 2.2 01 -82
East 50 78 107 71 91 129.6 1385 1420 1346 1344 -32  -94 153 139 -24.6
Southern 3 4 5 4 5 368 377 387 366 371 -00 07 1.3 0.9 1.3
hillsieliBiEgesenel o 28 34 29 36 390 399 405 370 363 08 21 26 13 35
North Africa
North Africa 9 14 18 15 20 337 383 421 357 379  -0.1 02 -0.3 2.0 4.0
Middle East 10 13 15 14 15 358 326 309 304 278 -07 -07 14 0.7 0.5
The Americas 8 112 130 110 127 557 545 530 523 499 -0.3 102 191 143 266
LafipAmafieand 82 97 83 99 511 499 479 483 456 02 115 204 162 298
the Caribbean
Caribbean 3 5 7 5 6 61.4 590 566 582 551 01 17 3.5 13 2.6
Central America 3 5 7 5 6 17.4 18.5 19.9 17.5 18.2 -0.2 0.2 0.8 0.2 0.4
South America 53 72 83 74 87 63.6 621 593 602 566 03 96 161 147 268
North America 26 29 33 27 28 633 625 615 593 569 -04 -14 -13  -19  -3.2
Europeandformer 150 100 166 134 M 89.0 865 853 83.4 808 70 263 313 11 -1541
Soviet Union
E‘;’i:ners"‘”et 82 89 84 63 42 1153 1121 109.6 1072 102.7 85 187 183 -41 -195
Europe 68 77 82 72 69 753 738 73.6 715 703  -15 7.7 13.0 5.2 4.4

Notes: World and regional figures include other regions and countries not reported separately. Total production is aggregated across irrigated and rain-
fed systems at the national level and aligned with years as reported in FAOSTAT. Per capita food consumption is based on food availability at the national
level. Net trade includes negative and positive numbers indicating that a region is a netimporter or exporter, respectively, and balances to zero at the global
level. Cereals include barley, millet, rice, sorghum, wheat, and aggregated other cereals. Meats include beef, pork, poultry, and sheep and goats. Fruits and
vegetables include banana, plantain, aggregated temperate fruits, aggregated tropical fruits, and aggregated vegetables. Oilseeds include groundnuts,
rapeseed, soybean, sunflower, and aggregated other oilseeds. Pulses include beans, chickpeas, cowpeas, lentils, pigeonpeas, and aggregated other pulses.
Roots and tubers include cassava, potato, sweet potato, yams, and aggregated other roots and tubers. Values reported for 2010 are calibrated model
results. Projections for 2030 and 2050 assume changes in population and income as reflected in the Intergovernmental Panel on Climate Change's (IPCC)
Shared Socioeconomic Pathway 2. Climate change impacts are simulated using the IPCC’s Representative Concentration Pathway 8.5 and the HadGEM gen-
eral circulation model. Further documentation is available at www.ifpri.org/program/impact-model.

Source: IFPRI (International Food Policy Research Institute), IMPACT Model version 3.3, October 2016.
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IMPACT

PROJECTIONS OF FOOD PRODUCTION, CONSUMPTION, AND HUNGER

Trend 1
SOURCES OF GROWTH ARE PROJECTED
TO VARY FOR FOOD AND FEED CROPS

Demand and supply for major crops are projected to continue increas-
ing through midcentury, but sources of growth will vary. For crops con-
sumed directly as food, such as rice and wheat, rising demand will be met
primarily through yield increases ranging from 30 to 60 percent by 2050,
while area devoted to those crops will remain roughly constant at the
global level. By contrast, demand for feed crops, such as maize and soy-
bean, will require expansion of harvested area by about 40 percent. Total
global supply of these four major crops is projected to expand by over 1.3
trillion metric tons, dominated by maize and wheat.

2050 YIELD INDEX (2010 = 1.0)

SOURCES OF AGRICULTURAL
PRODUCTION GROWTH, 2010-2050

2.4 -

2.0 -

1.4 -

Note: Graphic shows indexed values for changes in yield and area harvested from 2010 0.8 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
to 2050. The circle sizes are scaled to show the relative increase in total global supply for 08 1.0 12 14 1.6 1.8 20 22 2.4
each crop from 2010 to 2050, in million metric tons. The center of each circle is aligned with

the indexed values for growth in area harvested and yield for each crop from 2010 to 2050. 2050 HARVESTED AREA INDEX (2010 = 1.0)
Projections are from the “Comprehensive” investment scenario modeled in Rosegrant et

al. (2017), which posits a relatively optimistic but feasible expansion in R&D investments in ® Maize  ® Rice Soybean @ Wheat
yield growth, irrigation and water use, and value-chain efficiency in developing countries.

Trend 2

INCREASED INVESTMENT POPULATION AT RISK OF HUNGER IN 2030

CAN REDUCE HUNGER, 900

DESPITE SETBACKS DUE 800

TO CLIMATE CHANGE oo

IMPACT model projections indicate that the 600

Sustainable Development Goal of eliminating g 500

hunger will not be achieved by 2030 globally, 3 400

butimportant progress is being made. Climate = 200

change hinders progress, but key investments

in the agriculture sector can more than over- 200

come the negative effects. With increased 100 B
investments to enhance agricultural productiv- 0

ity, water use, and value-chain efficiency, most WLD DVG EAP LAC MENA SAS SSA
regions of the world can reduce the share of the === 2010  =mm 2030-No climate change  =mm 2030-Climate change

population at risk of hunger in 2030 to below
5 percent. But persistent challenges will keep
the hungry population in Africa south of the
Sahara at about 12 percent.

2030-Climate change + investment

Note: WLD = World; DVG = Developing countries; EAP = East Asia and Pacific;

LAC = Latin America and Caribbean; MENA = Middle East and North Africa; SAS = South Asia;
SSA = Africa south of the Sahara. “Climate Change” shows one realization of future climate
change for the Representative Concentration Pathway 8.5 modeled by the HadGEM general cir-
culation model. “Climate Change + Investment” is a scenario with increased investments in agri-
culture sector R&D, as modeled in the "Comprehensive" scenario from Rosegrant et al. (2017).

Source: M. Rosegrant et al. “Quantitative Foresight Modeling to Inform the CGIAR Research Portfolio,” project report for USAID, International Food Policy

Research Institute, Washington DC, 2017.
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