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Preface
The 2017 Global Food Policy Report provides a comprehensive overview of major food policy developments 
and events. In this sixth annual report, leading researchers, policy makers, and practitioners review what hap-
pened in food policy, and why, in 2016 and look forward to 2017. This year’s report has a special focus on the 
challenges and opportunities created by rapid urbanization, especially in low- and middle-income countries, 
for food security and nutrition.

In 2016, the world embarked on implementing the 2030 Agenda for Sustainable Development, with the 
goal of eliminating extreme poverty and hunger. The Paris Agreement on Climate Change also entered into 
force. Other major international developments included UN endorsement of the Framework for Action that 
emerged from the Second International Conference on Nutrition, the launch of the UN Decade of Action on 
Nutrition (2016–2025), and the New Urban Agenda adopted at the Habitat III summit in Quito, Ecuador. Also 
of note were the G7’s commitment to prioritizing nutrition, the G20’s emphasis on agricultural innovation for 
sustainable development, and the record replenishment for the International Development Association (IDA).

Progress in many places on reducing poverty and malnutrition has been notable, with extreme poverty at 
the lowest level ever. Hunger rates have fallen substantially in recent years, even dramatically in some coun-
tries, accompanied by falling levels of child stunting and other indicators of malnutrition. Agricultural produc-
tion was up in 2016, and as a result, food prices were down, with benefits for consumers.

Political and economic uncertainties also marked the year. Continuing conflicts and record numbers of 
refugees in the Middle East increased the need for humanitarian aid. El Niño and other environmental shocks 
reduced harvests in Latin America, parts of Asia, and eastern and southern Africa, increasing food insecurity. 
Political events in 2016, including the British vote to leave the European Union and the US elections, along 
with continuing economic stagnation and recession in major economies leave the prospects for 2017 more 
uncertain than in previous years.

In 2017, the world must move forward with its commitments on the Sustainable Development Goals. 
Working to improve food systems and strengthening the ties between rural and urban areas offer great prom-
ise for meeting those goals and ending hunger and malnutrition.

Topics covered in the 2017 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 rec-
ommendations must be backed by evidence based on high-quality research results or expert judgment. 
Supplemented by data tables and visualizations illustrating trends in key food policy indicators at the country 
level, the report paints a full picture of food policy.

I hope this report is met with interest not only by policy makers who shape the food policy agenda, but 
also by business, civil society, and media, who all have a stake in food policies that benefit the world’s poorest 
and most vulnerable people.

Shenggen Fan
Director General
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The year 2016 saw important signs of resolve and com-
mitments to sustainable development and food secu-
rity. Yet the year also witnessed growing uncertainties 
linked to stagnant growth in the global economy, growing 
income inequalities everywhere, worsening refugee crises, 
increased polarization and populism among major donor 
countries, and rapid changes in the political landscape. 
These uncertainties and persistent challenges will prove to 
be a major test of whether the momentum created will pro-
pel the new sustainable development agenda forward and 
whether action will be taken to improve the lives of millions 
of people who continue to lack the most basic necessities—
namely, food, shelter, and security.

LOOKING BACK AT 2016: A GLIMMER OF HOPE

Despite experiencing a sixth year of global economic 
stagnation in 2016, some positive signs emerged of bet-
ter things to come. Take poverty, for example. World Bank 
projections suggest that for the first time in history, the 
number of people living in extreme poverty fell below 
10 percent of the global population.1 While the rates may 
have fallen, the numbers of extremely poor people in the 
world remain too high—hundreds of millions of people still 
live on less than US$1.90 a day (the current benchmark for 
extreme poverty).

Global hunger rates are also expected to have fallen 
in 2016, with less than 11 percent of the world suffering 
from undernourishment—a drop from 19 percent in 1990.2 
Advancements were made in countries such as Bangladesh, 
which cut hunger from 33 percent to 16 percent between 
the periods 1990–1992 and 2014–2016. Ethiopia made even 
more dramatic progress, reducing hunger from 75 percent 
to 32 percent over the same time frame. Among other 
broad strategies and programs to reduce hunger and mal-
nutrition, efforts to improve crop production and diver-
sification coincided with the improvements seen in these 
countries.3 Along with Bangladesh and Ethiopia, many 
other countries also witnessed significant reductions in 
undernutrition, particularly in child stunting—a condition 
of low height-for-age that is irreversible and associated 
with impaired physical and cognitive ability. To take one 
research result released in 2016, Peru rapidly reduced child 
stunting from 28 percent to 18 percent in just four years 
(2008–2012), a remarkable sign of progress that included 
the poor and reached all of Peru’s diverse regions.4

Global food prices fell for the fifth straight year in 
2016 due to increased supply, according to the Food and 
Agriculture Organization of the United Nations (FAO). The 
FAO’s December 2016 Crop Prospects and Food Situation 
report  forecast world cereal production of 2,578 million 
metric tons for 2016, 1.7 percent above 2015 cereal output.5 

Chapter 1
FOOD POLICY IN 2016–2017

Food Security and Nutrition 
in an Urbanizing World
SHENGGEN FAN
Shenggen Fan is director general, International Food Policy Research Institute, 
Washington, DC, USA.
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This gain is driven mainly by maize and wheat. 
Global rice production for 2016 could reach an 
all-time high of 498.5 million metric tons, marking 
the first expansion in global rice production since 
2013. Rice production in Asia recovered toward the 
end of 2016 following the dissipation of the El Niño 
cycle, with yields increasing to 450.7 million met-
ric tons. These gains imply that many of the poorest, 
who spend a larger share of their income on food 
purchases, were able to experience some improve-
ment in their food security and poverty status.

Along with improvements in poverty and hun-
ger reduction, major global policy developments in 
2016 helped to maintain or build momentum toward 
improving human and environmental well-being. In 
2016, implementation of the United Nations’ 2030 
Agenda for Sustainable Development—anchored by 
the Sustainable Development Goals (SDGs)—began 
with a number of key actions taken as the world 
geared up to deliver on the ambitious agenda for 
eliminating hunger and poverty worldwide. Among 
these, a coalition of more than 60 governments, rep-
resenting both developed and developing countries, 
committed to a record US$75 billion replenishment 
for the International Development Association, the 
World Bank’s fund for the poorest countries.

The United Nations endorsed the Second 
International Conference on Nutrition (ICN2) 
Framework for Action and declared 2016 to 2025 
a Decade of Action on Nutrition to reduce hunger 
and malnutrition and meet the SDGs. The Decade of 
Action aims to provide an umbrella for a wide group 
of actors to work together to make progress toward 
SDG 2 to end hunger and malnutrition in all its 
forms. While nutrition continues to be an important 
development issue at the global level, the challenge 
of translating commitment into action for acceler-
ated progress remains.

A critical global development in 2016 emerged 
from the 2015 United Nations Climate Change 
Conference (COP21). The Paris Agreement—which 
addresses greenhouse gas emissions mitigation, 
adaptation, and finance beginning in the year 2020—
was ratified by 126 countries and entered into force 
in November 2016.6 These commitments to climate 
action are critical for food security and nutrition, 
given the ways in which agriculture is both affected 
by and contributes to climate change. Furthermore, 
COP22 in 2016 galvanized the launch of related 

This chapter benefited from research and writing assistance from 
Michael Johnson and Christopher Rue.
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efforts such as the initiative for the Adaptation of 
African Agriculture, which aims to reduce the vulner-
ability of Africa and its agriculture to climate change.

Urbanization was elevated in the global devel-
opment policy agenda in 2016, most prominently 
through 167 countries’ adoption of the New Urban 
Agenda at the Habitat III summit. The agenda sets a 
standard for sustainable urban development, includ-
ing the provision of basic services for all, strength-
ened resilience in cities, reductions in greenhouse 
gas emissions, and promotion of greener cities. Also 
in 2016, 132 mayors around the world signed the 
Milan Urban Food Policy Pact, committing to devel-
oping sustainable, inclusive, and resilient food sys-
tems. Moreover, the Open Cities initiative in South 
Asia, one of the most rapidly urbanizing regions of 
the world, began operating in three cities (Colombo, 
Dhaka, and Kathmandu) to leverage community map-
ping and open data to promote sustainable develop-
ment and disaster preparedness and resilience.

Other developments emerging from international 
forums and regional development groups in 2016 
were also encouraging. For example, the Group of 
Seven (G7) reaffirmed its commitment to prioritizing 
nutrition and helping 500 million people in develop-
ing countries move out of hunger and malnutrition 
by 2030. The larger Group of Twenty (G20) high-
lighted the importance of agricultural innovation—
in institutions, policies, science, and technology—to 
achieve sustainable development. Among regional 
development groups, the African Development 
Bank Group launched its 2016–2025 Strategy for 
Agricultural Transformation, committing to end 
extreme poverty, hunger, and malnutrition by 2025. 
And at the African Green Revolution Forum, African 
leaders, businesses, and major donors pledged 
more than US$30 billion for African agriculture to 
increase production, income, and employment for 
smallholder farmers and local African agriculture 
businesses over the next 10 years.

Along with global and regional policy develop-
ments, individual countries initiated significant food 
security and nutrition policy changes in 2016. The US 
Global Food Security Act was passed by Congress, 
which will help support the SDGs. France enacted 
anti–food waste actions and passed a law requir-
ing supermarkets to donate unsold food. China 
announced investments in agriculture of about 
US$450 billion in an effort to increase farm produc-
tivity and improve rural incomes, and also outlined 

plans to reduce its citizens’ meat consumption by 
50 percent by 2030. Malawi launched a new National 
Agricultural Policy to improve incomes, food secu-
rity, and nutrition. The Philippines finalized long-term 
development plans that include efforts to reduce 
poverty and to reach self-sufficiency in rice—the latter 
a policy with potential drawbacks.7 India continued 
to expand implementation of its 2013 Food Security 
Law, aiming to allocate subsidized food grains to 
800 million people across India’s 36 states.

Behind these positive signs, concerning devel-
opments in 2016 revealed the persistence of hun-
ger and malnutrition in some parts of the world. 
In West Africa, 10 million people experienced crit-
ical levels of food insecurity in 2016.8 The 2015–
2016 El Niño weather event caused poor harvests in 
many countries around the world, affecting a pro-
jected 41 million people in southern Africa, of whom 
28 million were in need of immediate humanitar-
ian assistance.9 In Yemen, almost half the popula-
tion (14 million of 27.4 million) faced high levels of 
food insecurity driven primarily by conflict, and in 
war-torn Syria roughly 4 to 5 million displaced peo-
ple required urgent food aid throughout the year.10 
While it is encouraging that humanitarian aid sup-
ports many people in acute critical need, vulnerabil-
ity to chronic food insecurity remains a concern.

LOOKING FORWARD TO 2017: 
GREAT UNCERTAINTIES DESPITE 
A STRONG RESOLVE

The resolve and commitments to sustainable devel-
opment and food security that marked 2016 are 
being tested as we look forward to 2017. Of partic-
ular concern are the uncertain prospects for eco-
nomic growth and changing political paradigms in 
developed and developing countries alike, which are 
creating an uncertain outlook for the global devel-
opment landscape.

Current forecasts of global economic growth 
for 2017 are slightly positive: after low growth of 
2.3 percent in 2016, growth in 2017 is expected to 
rise to 2.7 percent.11 Prospects for growth differ 
sharply across countries and regions, with emerg-
ing economies in Asia showing robust growth, while 
Africa south of the Sahara experiences a slowdown.12 
The projected slowdown threatens to reverse the 
gains achieved in reducing poverty and food inse-
curity in Africa. In Nigeria, lower oil prices combined 
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with the effects of currency depreciation and conflict 
elevate the risk of severe food insecurity. Relatedly, 
staple food prices in Nigeria were expected to have 
risen above both 2015 prices and the five-year aver-
age by September 2016.13

Expected political changes around the world 
in 2017 contribute to the uncertain economic out-
look. For example, several countries in Africa south 
of the Sahara will transition to new political leader-
ship. A new administration in Ghana will transition 
into power and is expected to address the coun-
try’s slowing economic growth. In the Democratic 
Republic of the Congo, a transitional government 
is supposed to be formed in advance of elec-
tions slated to be held by the end of 2017. In Latin 
America, political uncertainties in countries such 
as Brazil and Venezuela put a question mark on 
economic and social stability going forward, with 
implications for development and foreign direct 
investment. New political regimes in Asia, such as 
in the Philippines, have bucked convention with 
new or different approaches to trade and develop-
ment. Political changes in the more advanced econ-
omies are also adding to the growing uncertainties. 
Threats of greater isolationism could further slow 
global trade and economic growth. As a result, the 
subdued economic outlooks for 2017 may further 
support the uptick in anti-integration movements 
among other advanced economies. Overall, the 
implications of these political changes for domestic 

and global growth, food policy, trade, and invest-
ments in food security and nutrition are unclear.

Rising within-country income inequality during 
the period of rapid globalization, as well as stag-
nant real median wages, fuels policy uncertainty 
around global trade and immigration in advanced 
economies.14 Indeed, within-country inequality is 
higher now than it was 25 years ago, and the share of 
income going to the top 1 percent has increased in 
many countries over the last few decades. The issue 
of inequality will likely remain a focus in 2017 given 
its political and social implications.

Together with economic and political changes, 
ongoing conflicts will continue to exacerbate hunger 
and malnutrition in affected regions. Conflict dis-
placed up to 65.3 million people in 2015 alone, and 
forced displacement has been on the rise since the 
mid-1990s.15 It appears unlikely that these figures will 
drastically diminish in 2017.

URBANIZATION IN THE SPOTLIGHT

Rapid urbanization, particularly in developing coun-
tries, is a critical ongoing trend shaping food secu-
rity and nutrition that will continue in 2017 and 
beyond (Figure 1). Nearly 90 percent of the pro-
jected urban population increase is concentrated 
in Africa and Asia, with China, India, and Nigeria 
alone expected to add 900 million urban residents 
by 2050.16 How the expansion of urban areas is 

Figure 1  Growth of urban population in major developing regions
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managed in future years will be critical for ensuring 
agricultural growth and global food security.

Rapid urbanization and population growth are 
expected to put growing pressure on the global food 
system as agricultural production comes under stress 
from environmental degradation, climate change, 
extreme weather conditions, and limited virgin lands 
for expansion. Furthermore, as urbanization has 
accelerated in some developing countries, so has the 
triple burden of malnutrition—the coexistence of hun-
ger (insufficient caloric intake to meet dietary energy 
requirements), undernutrition (prolonged inade-
quate intake of macro- and micronutrients), and over-
nutrition in the form of overweight and obesity.17

The good news is that the world is paying atten-
tion. By building momentum through global initia-
tives such as the Habitat III summit and the Milan 
Urban Food Policy Pact, the global development 
community appears ready to take action.

Difficulty in improving food security and nutrition in 
both rural and urban areas in developing countries can 
be traced to weak linkages between agricultural pro-
ducers, and particularly smallholders, in rural areas and 
urban consumers. Urbanization can be a boon to rural 
producers who could more effectively supply urban 
areas with nutritious foods while benefiting from larger, 
generally more wealthy urban markets. Chapter 2 dis-
cusses how enhancing rural-urban linkages—through 
improving policy coordination, strengthening value 
chains, leveraging intermediate cities, making critical 
investments in non-urban areas, and promoting pro-
ductive social protection—can help end hunger and 
malnutrition for rural and urban dwellers.

As urban populations grow, poverty, food inse-
curity, and malnutrition are increasingly becoming 
urban problems in all regions of the world. The state 
of food security and nutrition in the world’s growing 
cities is discussed in Chapter 3. Poor urban dwellers 
face unique nutritional challenges around accessing 
nutritious food, adequate employment, social pro-
tection, and adequate water, sanitation, and hygiene 
facilities, all of which affect food security and nutri-
tion. The chapter highlights the need for more data 
and research to better understand and characterize 
the challenges and opportunities faced by the urban 
poor and to guide the design of effective policies 
and programs to support them.

Urbanization is playing a role in a larger global 
trend—whereby consumption of coarse grains, sta-
ple cereals, and pulses is replaced by increased 

consumption of animal-source foods, sugar, fats and 
oils, refined grains, and processed foods. This “nutri-
tion transition” is causing increases in overweight and 
obesity and diet-related diseases such as diabetes 
and heart disease. Chapter 4 unpacks the nutrition 
transition, and considers how to use policy to create 
an enabling environment for good nutrition.

In many developing countries, a “quiet revolu-
tion” is affecting staple food value chains. Increased 
commercial flows of agricultural goods, diet trans-
formation, and the large role of commercial mar-
kets in meeting urban food demand all contribute 
to these evolving value chains. The growing use of 
modern inputs, information and communication 
technologies, and midstream sections of the value 
chain figure in this transformation. Chapter 5 dis-
cusses lessons learned and opportunities for cities 
to continue to serve as engines of growth for agricul-
tural and food system transformation.

While urbanization is happening almost every-
where, the ongoing process in Africa south of the 
Sahara comes with unique implications for gover-
nance and food security. In particular, large urban 
poor populations in the region rely heavily on the 
informal economy for accessible, affordable food. 
Informal markets find themselves at odds with gov-
ernment interventions that typically focus on con-
trol, regulation, and often violent eradication of the 
urban informal food economy. Chapter 6 discusses 
the unique institutional, administrative, and political 
challenges for achieving food security in the region, 
and offers policy suggestions for a way forward.

The review of Regional Developments in food 
policy takes a brief look at the particular challenges 
of urbanization and the food and agricultural econ-
omy in each of the developing regions.

Together these chapters provide an overview 
of what we know about urbanization, food secu-
rity, and nutrition and point to some of the most 
urgent research and data needs. They also point 
to promising policy directions that could begin to 
strengthen linkages between rural and urban areas 
and contribute to food security and access to nutri-
tious foods in the world’s expanding urban areas. 
Addressing the needs of growing ranks of urban 
dwellers and improving the livelihoods of small-
holder producers while promoting agricultural pro-
ductivity will be essential to global food security 
and nutrition and to moving ahead with the new 
sustainable development agenda.
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KEY MESSAGES
■■ Rural-urban linkages—including physical, economic, 

social, and political connections—are crucial for end-
ing hunger and malnutrition (SDG 2) sustainably in both 
rural and urban areas. Rural-urban linkages also support 
other Sustainable Development Goals.

■■ Urban growth increases food demand and spurs dietary 
changes in urban areas—new demand can create oppor-
tunities for rural producers to improve their livelihoods.

■■ Broken value chains and poor coordination weaken 
rural-urban links and hold back progress on food secu-
rity and nutrition.

■■ Investment in rural infrastructure and intermediate 
towns—quality rural and feeder roads, electricity, storage 
facilities, communications and information—can build 
connections and create hubs of economic activity bene-
fiting smallholders and cities.

POLICY AND RESEARCH NEEDS
■■ What policies and investments can best develop 

rural-urban linkages that benefit both smallholders and 
other rural residents and support rural and urban food 
security and nutrition?

■■ How can policy coordination between rural and urban 
areas help create efficient and inclusive value chains 
and governance of natural resources needed for agricul-
tural production?

■■ How can small- and medium-sized towns best be lever-
aged to link rural and urban areas?

■■ How can public investment best be targeted to develop 
rural farm and nonfarm sectors and thus reduce 
rural and urban poverty, increase productivity, and 
improve resilience?

■■ What policies and programs on social protection 
can improve household-level resilience in rural and 
urban areas?

Chapter 2
SMALLHOLDERS AND URBANIZATION

Strengthening Rural-Urban Linkages 
to End Hunger and Malnutrition
JOSÉ GRAZIANO DA SILVA AND SHENGGEN FAN
José Graziano da Silva is director-general of the Food and Agriculture Organization of the 
United Nations, Rome, Italy. Shenggen Fan is director general of the International Food 
Policy Research Institute, Washington, DC, USA.
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The world is increasingly urban. Over half the 
global population lives in cities, and many more 
will join them: by 2050, 66 percent of the popu-
lation is projected to live in urban areas. Nearly 
all of the increase will occur in developing coun-
tries, where some of the world’s largest cities are 
already found.

Urbanization is reshaping the landscape within 
which we must pursue the Sustainable Development 
Goals (SDGs) of ending hunger, achieving food secu-
rity and improved nutrition, and promoting sustain-
able agriculture. For both rural and urban areas, 
rapid urbanization brings profound challenges and 
opportunities for meeting these goals.

ENHANCED RURAL-URBAN 
LINKAGES TO ACHIEVE SDGS

Enhancing linkages between rural and urban areas 
is one of the keys to achieving the SDGs. Rural-urban 
linkages are the physical, economic, social, and polit-
ical connections that link the most remote areas to 
the densest megacities, often through smaller towns 
and cities in between. These connections allow for 
flows of goods, people, social relations, information, 
finance, and waste across space, and also promote 

links across sectors, such as agriculture, services, 
and manufacturing.

Strong rural-urban linkages help propel eco-
nomic development and improvements in food 
security and nutrition. When linkages are strength-
ened, farmers sell increasing shares of their produce 
in urban markets. Laborers commute or migrate 
to nearby towns for seasonal work, but may keep 
strong ties with their family networks in rural areas 
through remittances. Businesses in towns, inter-
mediate cities, and large urban areas benefit from 
demand for food and nonfood items and from the 
supply of agricultural raw materials from rural areas.1 
And urban businesses provide technical assis-
tance, credit, and consumer demand information to 
small-scale farms in rural areas (Figure 1). However, 
where links between rural and urban spaces are bro-
ken or weak, both rural and urban areas suffer.

While the majority of the world’s poor and hun-
gry currently live in rural spaces, hundreds of mil-
lions of poor and hungry people live in cities. With 

This chapter benefited from research and writing assistance 
from FAO staff,  Andrea Cattaneo, Panagiotis Karfakis, Kostas 
Stamoulis, and Rob Vos; and from IFPRI staff, Emily Eun Young 
Cho, Tolulope Olofinbiyi, and Christopher Rue.
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accelerating urbanization, particularly in low-income 
countries, these numbers may increase if left unad-
dressed. At the same time, changing dietary and life-
style patterns associated with income growth and 
urbanization lead to malnutrition in the form of over-
weight and obesity.2 In rapidly urbanizing developing 
countries, multiple burdens of malnutrition—over-
weight and obesity alongside persistent hunger and 
undernutrition—are becoming increasingly prevalent.3

Urbanization is transforming rural landscapes. 
Rising urban demand for more and better food can 
provide opportunities to increase and diversify food 
production in rural areas, thus improving farmers’ 
livelihoods.4 However, rapid urbanization can also 
add stress to agricultural systems through resource 
allocation away from agriculture, environmen-
tal degradation, migration of young farmers, and 
other challenges.5 For these reasons, urbanization 
has major implications for food policy and needs 
greater attention from policy makers, practitioners, 
and researchers.

Enhancing rural-urban linkages will be critical for 
making food systems more effective and inclusive. 
Doing so would also contribute to achieving multi-
ple SDGs—especially ending poverty, hunger, and 
all forms of malnutrition (Table 1).6 The New Urban 
Agenda, agreed on by UN member states at the 
2016 Habitat III conference in Quito, Ecuador, pro-
vides a framework for addressing the challenges of 

urbanization while contributing to the eradication of 
hunger and malnutrition and achieving other SDGs. 
This will not be possible, however, if we focus strictly 
on urban areas. It will require harnessing the syner-
gies between rural and urban spaces through strong 
physical, political, and market linkages.

WEAK LINKS BETWEEN RURAL 
AND URBAN AREAS

Urbanization poses challenges to sustainably achiev-
ing food security and nutrition. Weak rural-urban 
linkages and unsustainable use of natural resources 
exacerbate these challenges, and can hold 
back progress.

BROKEN VALUE CHAINS
Food value chains encompass all actors and activ-
ities involved in the food supply chain, and include 
inputs and production, storage, processing, distribu-
tion, transport, retail, and consumption.7 For exam-
ple, value chains can bring food produced by rural 
smallholders to urban consumers and inputs pro-
duced in cities or towns to smallholders. However, 
weak links along the value chain may disrupt this 
flow. A lack of inputs—such as seeds and fertilizers—
or physical and financial impediments to accessing 
inputs faced by smallholders can weaken the value 
chain upstream. A lack of processing, milling, cold 

Figure 1  Food from small farms to big cities

SUPPLY CHAIN ACTIVITIES AND ACTORS
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Informal retailers, 
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processing
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traders, refiners
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commodity producers

Very rural Rural Small towns Intermediate cities Peri-urban Very urban

• Food and agricultural products     • Natural resources      • Finance and insurance
• Inputs (e.g., seeds, equipment)     • Labor and remittances     • Information     • Waste

Source: Adapted from J. von Braun, “Rural-Urban Linkages for Growth, Employment, and Poverty Reduction,” presented at the Fifth Inter-
national Conference on the Ethiopian Economy, Ethiopian Economics Association, Addis Ababa, June 7–9, 2007.
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Table 1  How strengthening rural-urban linkages can help to achieve improved food systems and multiple SDGs

Activities for enhancing 
rural-urban linkages

Benefits to food systems and residents in
SDGs supported*

Rural areas Urban areas
1 2 3 8 9 10 11 12 13 15 16 17

Investing in rural feeder 
roads and cooled 
transportation1

Connects smallholders to 
input and output markets, 
generates employment, 
improves incomes and 
value-added, and diversi-
fies food production and 
diets

Improves availability and 
accessibility of staples, 
high-value foods, and 
other agricultural prod-
ucts, and generates non-
farm employment and 
incomes

• • • •

Establishing  
processing centers and 
storage facilities2  

Increases value-added of 
agricultural products and 
incomes, spurs employ-
ment, and reduces food 
losses

Improves availability 
of diverse foods and 
increases incomes • • • • • • •

Using information  
and communications  
technologies (such as 
mobile phones) to link 
farmers to processors, 
retailers, and consumers3 

Improves market partici-
pation, incomes, and liveli-
hoods of smallholders

Improves availability of 
diverse foods

• • • •

Facilitating in-country 
movement of people  
while providing assistance 
to people who move  
to cities4 

Allows rural workers to mit-
igate income risk through 
migrant work and remit-
tances, improving income 
and livelihoods

Improves food security 
and nutrition through 
social safety nets and 
rural-to-urban food and 
cash transfers

• • • • •

Improving coordination 
and planning between rural 
and urban areas, espe-
cially as related to food and 
agriculture5  

Opens labor opportu-
nities and markets for 
smallholders

Helps manage land use 
and reduces food insecu-
rity and malnutrition • • • • • • • • • • •

Leveraging small- and 
medium-sized cities as key 
nodes to link smallholders 
to big cities6 

Allows for growth in scale 
of markets (such as pro-
cessing, cold storage) and 
improves access to input, 
output, and credit markets 
and can dynamize employ-
ment generation

Increases food access, 
consistency, and quality 
and dynamizes employ-
ment generation • • • • •

*SDGs supported by enhancing rural urban linkages
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storage, and transportation can sever value chains 
midstream. Poor transportation infrastructure can 
make it too costly for smallholders to sell their pro-
duce downstream to urban consumers and can con-
tribute to greater food losses and waste. Strong 
value chains are important for improving livelihoods, 
food security, and nutrition.8

Weak links in the rice value chain in Nigeria pro-
vide an example. Rice has become one of Nigeria’s 
most-consumed staples, and the country has made 
boosting rice production a priority.9 Yet 60 percent 
of rice purchased in urban areas is imported 
because of consumer concerns about locally pro-
duced rice. These concerns include inconsisten-
cies in quality, labeling, and taste—problems that 
arise from poor vertical integration in the domestic 
rice value chain.10 For rice, postharvest processing 
(milling, parboiling, and cleaning) and marketing 
(weighing, bagging, and branding) play key roles. 
Yet with a highly fragmented domestic value chain, 
the many small- and medium-sized rice millers that 
process 80 percent of Nigerian rice have varied 
skills and degrees of access to services and infor-
mation, and little scope for upgrading varieties 
or technologies.

The result is wide variation in the quality of the 
final product in Nigeria, including unfavorable prop-
erties such as discoloration and the presence of 
stones. Lack of traceability along the value chain 
leads to inconsistencies between variety names and 
the final product, preventing a link between produc-
tion and consumer preferences. That consumers pre-
fer the quality, taste, and texture of imported rice 
over domestic rice—in large part due to the broken 
rice value chain—is not surprising.

POOR COORDINATION ACROSS LOCALES
Although rural and urban areas are interdepen-
dent, they are often governed by distinct local enti-
ties. When faced with problems of achieving food 
security and nutrition for their constituents, pol-
icy makers may look for solutions solely within their 
own locales, without recognizing the potential of 
rural-urban linkages. For example, urban policy 
makers often turn to urban agriculture to address 
food insecurity, despite little evidence that urban 
agriculture alone can substantially reduce urban 
food insecurity or malnutrition.11 Rural policy mak-
ers may not consider how rural households bene-
fit from connections to urban areas as a means of 

diversifying income sources, such as the poten-
tial of remittances from seasonal or permanent 
migrants to urban areas.12

Lack of shared governance of natural resources 
tends to weaken links between rural and urban 
areas. With existing predominant production meth-
ods, rising food demand will increase pressures on 
natural resources and the environment. These pres-
sures will be exacerbated by shifts in land use for 
livestock production (including in peri-urban areas) 
that are associated with changing dietary patterns.13 
Lack of land use planning and proper regulation of 
land tenure will also affect development of urban 
and peri-urban agriculture. Urban sprawl will affect 
food security and natural resource availability in 
places where it causes significant loss of productive 
peri-urban agricultural land and contributes to deg-
radation of environmental resources.14 The expected 
increases in the urban population in the develop-
ing world will be accompanied by a tripling in the 
built-up area of cities—from 200,000 to 600,000 
square kilometers between 2000 and 2030.15 The 
way in which cities are built up will have major impli-
cations for establishing connectivity and securing 
adequate rural-urban linkages.

A lack of shared governance of food security 
and nutrition and shared management of natu-
ral resources may arise from misperceptions about 
rural and urban areas. Urban food insecurity and 
malnutrition have been overlooked in low- and 
middle-income countries—hunger and malnutrition 
have typically been considered rural problems.16 On 
the other hand, a disproportionate focus on urban 
areas can bring about an “urban bias” against agri-
culture and the rural economy in the allocation of 
development resources and prioritization of policies 
to address poverty.17

LACK OF INVESTMENT IN RURAL AND NON-URBAN 
INFRASTRUCTURE
Rural infrastructure, including quality rural and 
feeder roads, electricity, and storage facilities, is 
essential for pro-poor growth, agricultural devel-
opment, and improved livelihoods.18 Inadequate 
rural infrastructure leads to isolation of communi-
ties and is significantly associated with poverty and 
poor nutrition.19 Weak transport infrastructure is a 
major constraint in many countries in Africa south of 
the Sahara, despite the potential for rural roads to 
pave the way for other investments that can improve 
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nutrition—such as schools, health services, and secu-
rity services.20 Lack of paved roads and electricity 
also contributes to postharvest food losses along the 
value chain.21

The Democratic Republic of the Congo (DRC) 
illustrates the importance of infrastructure for eco-
nomic and agricultural development. The economic 
potential of agriculture in the DRC is handicapped 
by dilapidated transport systems.22 Access to mar-
kets there is among the weakest in Africa. Poor mar-
ket access raises costs and reduces the scope for 
profitable trade and on-farm investments. Long 
travel times related to poor infrastructure contrib-
ute substantially to Congolese poverty. Investment 
in infrastructure is clearly needed, but it is import-
ant to note that the type of infrastructure matters. 
Research suggests that city access combined with 
access to ports is more beneficial than city access 
alone.23

Investments along the continuum between rural 
and urban—in small towns and medium-sized cit-
ies that constitute the hidden (and sometimes non-
existent) geographic middle—can play a key role. 
Rural townships and medium-sized cities can serve 
as important intermediary points to connect hinter-
lands to urban centers while providing social and 
economic benefits.24 They can act as service delivery 
nodes for rural areas and link the rural economy to 
markets, thereby reducing transaction and transpor-
tation costs. Towns and intermediate cities can also 
foster nonfarm rural growth, affording smallholders 
access to employment in agroprocessing or other 
commercial or industrial activities.

UNDESIRABLE CHANGES IN FOOD CONSUMPTION 
PATTERNS
Urbanization and higher urban incomes are asso-
ciated with a broad dietary transition marked by 
increased demand for animal-sourced food, fats 
and oils, refined grains, and fruits and vegetables. 
Production of these foods is more intensive in the use 
of land, water, inputs, and energy, tends to generate 
more greenhouse gas emissions, and increases pres-
sures on natural resources. Consumers with higher 
urban wages and urban lifestyles also tend to favor 
processed and prepared food products, such as fast 
food, store-bought convenience foods, and foods 
prepared and marketed by street vendors. With these 
changes, the nutrient content of diets is changing. 
Typically, diets are becoming more energy-dense and 

are characterized by higher intake of salt, fats and oils, 
and sugar, a pattern that leads to an increase in over-
weight and obesity as well as diet-related diseases.25

Despite these trends, strong rural-urban link-
ages can help to achieve food security and improved 
nutrition in the context of rapid urbanization. They 
can reduce the price of healthy foods, such as fresh 
fruit and vegetables, in urban markets through 
improved transport or storage.26 This can contrib-
ute to a healthier diet in urban populations, particu-
larly for the poor, who are often limited to cheaper, 
unhealthy, and less nutritious diet options. Greater 
affordability and availability of healthy food options 
can also help address the challenge of rising obesity 
in rapidly urbanizing areas. The existence and qual-
ity of these linkages, as well as the extent to which 
they are inclusive of poor and vulnerable popula-
tions, are key for all rural and urban residents to ben-
efit from rapid urbanization.

DO EXPERIENCES SO FAR PROVIDE 
INSIGHTS FOR PROGRESS?
Three case studies illustrate how enhanced 
rural-urban linkages can play a critical role in helping 
countries improve food security and nutrition.

CASE 1: IMPROVED INFRASTRUCTURE IN THE RED RIVER 
DELTA IN VIET NAM
Rising food demand and dietary shifts resulting 
from rapid urbanization provide well-linked rural 
producers with opportunities to enhance their 
livelihoods and contribute to better diets in both 
rural and urban areas. In Nhat, an agricultural vil-
lage in the Red River Delta in Viet Nam, strong 
rural-urban linkages—an improved road and trans-
port system, good communications infrastruc-
ture, and strong connections to agricultural service 
suppliers—spurred agricultural intensification and 
diversification.27 With increased access to nearby 
urban markets and export markets, farm house-
holds successfully diversified agricultural activi-
ties beyond subsistence rice production toward 
intensive, high-value production of fruits and veg-
etables.28 The growth of high-value agricultural 
production was boosted by income diversification 
in most households from nonfarm employment 
sources, such as handicrafts, trade and services, 
and wage labor. The returns from these nonfarm 
activities in large part allowed for investments in 
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farm expansion, thus helping to reduce poverty and 
improve food security and nutrition.

CASE 2: THE ROLE OF SMALL- AND MEDIUM-SIZED 
TOWNS AND CITIES IN ETHIOPIA
Small- and medium-sized towns and cities can act 
as economic hubs that create strong synergistic 
and mutually beneficial links between the farm sec-
tor in rural areas and the nonfarm sector in large 
urban centers.29 Isolation of rural areas or absence 
of transport infrastructure connecting rural areas 
to nearby towns and intermediate cities has been 
shown to negatively affect agricultural productivity 
and nutrition.30

A major element in Ethiopia’s urban develop-
ment policy was development of small towns as key 
entry points. The country’s Plan for Accelerated and 
Sustained Development to End Poverty for (2005–
2009) prioritized improvement of rural access roads, 
telecommunications access, and market infrastruc-
ture as central components of its strategy to maxi-
mize synergistic growth and opportunities for towns 
and surrounding rural areas.31

Empirical findings from Ethiopia point to the 
importance of local market towns.32 These urban 
centers account for about 50 percent of agricul-
tural input purchases and up to 75 percent of agri-
cultural produce sales. Over half of household 
food and nonfood spending and the bulk of artis-
anal product sales, especially by women, occur in 
these towns. Additionally, proximity to local mar-
ket towns influences rural economic activities, and 
better access to these towns, for example through 
improved roads, had positive impacts on house-
hold welfare.

CASE 3: GLOBAL VALUE CHAIN DEVELOPMENT AND 
URBAN GROWTH IN GHANA
Growing demand for higher value-added food, pro-
cessed through integrated global value chains, is 
fueling Ghana’s process of accelerated urbanization 
and structural transformation. For instance, cocoa 
production increasingly contributed to average 
farm incomes over the last two decades. Expansion 
of cocoa production, processing, and trade from 
the traditional areas in the eastern coastal region to 
the western parts of Ghana increased revenue. The 
expanding cocoa business also stimulated urban 
economic activity, especially through increased 
trade and business services and greater demand 

for consumer goods and services. This expansion 
gave rise to what have been labeled “consump-
tion cities”—where wealth created in non-urban sec-
tors is spent in urban sectors—as seen elsewhere in 
Africa.33

This structural transformation occurred in only 
some parts of the country. The more isolated north 
still lags behind, largely as a result of poor infra-
structure and social services, low education and 
agribusiness skills development, and lack of access 
to technology.34 These factors hamper value chain 
development and keep rural-urban linkages weak in 
northern Ghana.

IMPROVING RURAL-URBAN LINKAGES

As the world continues to urbanize, achieving food 
security and nutrition for all depends on interven-
tions and approaches that build, strengthen, or 
transform rural-urban linkages.

IMPROVE POLICY COORDINATION BETWEEN RURAL AND 
URBAN AREAS
Working together effectively across rural, 
peri-urban, and urban spaces—typically governed by 
different local entities—requires policy coordination. 
Policies that cut across rural and urban areas should 
account for each area’s contribution in order to lever-
age their different strengths. Urban policy makers 
should look beyond urban agriculture to meet their 
food security and nutrition needs, and coordinate 
with their rural counterparts to facilitate the flow of 
agricultural products into cities. Rural policy mak-
ers should recognize the opportunities provided by 
urbanization and promote market opportunities for 
smallholders, traders, processors, and other actors 
in the food value chain.

Political entities should work together to enhance 
linkages that span politically distinct locales as a 
means to facilitate sustainable production, stor-
age, transport, and marketing of safe and nutri-
tious food to urban consumers while reducing food 
loss and waste. Establishing policy coordination 
in planning and regulating the use of land, water, 
and other resources critical to food production in 
urban, peri-urban, and rural areas is also import-
ant for efficiency and win-win outcomes. Doing 
so is not easy, as pointed out by a recent review of 
territorial approaches to the governance of food 
security and nutrition.35 In addition to political 
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will, effective allocation of financial resources and 
decision-making power are required to secure bet-
ter horizontal and vertical coordination across cen-
tral and local governments and policy domains.

Rural-urban partnerships have the potential to 
create effective frameworks for cooperation and 
joint governance.36 But such partnerships are a 
new approach, and other governance models for 
policy coordination should also be explored. The 
development community should continue to sup-
port the implementation plan for the New Urban 
Agenda, which commits to enhancing coordina-
tion of urban and rural development strategies 
and programs.

SUPPORT EFFICIENT AND INCLUSIVE RURAL-URBAN 
VALUE CHAINS
Increasing demand for food and increasing scar-
city of land near urban areas can lengthen food 
value chains. Moreover, changing consumption 
patterns can shift employment within the food sys-
tem from agriculture to midstream segments such 
as transport, wholesaling, retailing, food process-
ing, and vending. All this has implications for the 
burgeoning youth population that will increasingly 
seek employment, especially in Africa south of the 
Sahara.37

To take advantage of these changes, support 
should be provided to make rural-urban value chains 
more efficient and inclusive and to improve vertical 
coordination. For example, vertical cooperatives—
such as the coffee unions of Ethiopia that provide 
marketing and input-supply services and connect 
producers to export markets—improve vertical coor-
dination. Establishing mechanisms such as com-
modity exchanges and warehouse receipts should 
be considered, though strategies to mitigate the 
costs of the necessary services for a commodity 
exchange—warehousing, operations, and communi-
cations—as well as potential barriers to adoption by 
smallholders, such as high minimum deposit quanti-
ties, require more study.38

LEVERAGE TOWNS AND INTERMEDIATE CITIES
Strategies to better connect rural and urban areas 
should address the specific challenges facing those 
living in different places along the rural-urban con-
tinuum. Each area has a role to play in address-
ing rapid urbanization and finding synergies to 
strengthen food systems. Rural townships and 

medium-sized cities can facilitate economic and 
social connections between rural and urban 
areas.39 Decentralization can play a key role in 
allowing local governments and other local actors 
to identify needs and priorities and to respond 
appropriately.40 Local decision making should be 
supported by adequate resources, and local devel-
opment strategies should be well-integrated in 
national planning. Some areas—including isolated 
regions, mountainous areas, degraded environ-
ments, and indigenous settlements—may require 
greater attention and tailored strategies and poli-
cies to link them to urban areas.

IMPROVE TARGETING OF PUBLIC INVESTMENT
Investing to develop rural areas—for both farm 
and nonfarm sectors—can strengthen rural econo-
mies and reduce poverty in rural and urban areas. 
Investments in rural physical infrastructure (such 
as feeder roads, electricity, transportation, com-
munications, and cold storage) as well as in edu-
cation and health are crucial for small farms to 
increase incomes and for rural residents to access 
rural nonfarm jobs. Along with investments in infor-
mation and communications infrastructure, invest-
ments should be made in providing producers with 
reliable agronomic information, including prices 
and information on production technologies.41 
For urban dwellers, the impact of rural investment 
extends to reducing urban poverty through growth 
in the national economy and reduced food prices.42 
Investments in rural areas and less-favored areas 
can provide win-win outcomes for both the rural 
and urban poor.

Investments in rural infrastructure will also 
enhance resilience at the household level. For farm-
ers and those working further down the food value 
chain, investments in cold storage, transporta-
tion, and energy infrastructure for processing help 
smooth income shocks from seasonality, market vol-
atility, and weather variability.

MITIGATE RISKS BY PROMOTING SOCIAL PROTECTION IN 
RURAL AND URBAN AREAS
Rapid urbanization can bring about economic and 
social dislocations that leave some people behind. 
Social protection measures for both rural and urban 
contexts can ease these risks by reducing social 
and economic inequalities, promoting decent work, 
and fostering inclusive and sustainable growth. 
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Well-targeted, productive safety nets can help recip-
ients mitigate risk while building productive assets.43 
In particular, policies to help rural small-scale farm-
ers increase productivity and move up to commer-
cially oriented systems or to participate in nonfarm 
economic activities are important. Integrating nutri-
tion education into social safety net programs can 
boost nutritional outcomes.44 Brazil’s flagship pro-
gram, Bolsa Família, which was focused on poverty 
reduction and food security, used cash transfers to 
promote improved education and healthcare for 
beneficiaries. Bolsa Família successfully incorpo-
rated education and health components through 
integration with other social programs and policies 
for food security and nutrition.45 The program con-
tributed substantially to decreases in childhood 
mortality, and in particular lowered deaths attribut-
able to malnutrition.

Remittances from migrant workers can increase 
incomes of rural residents, diversify incomes, and 
provide investment capital for the rural nonfarm 
economy and small towns.46 To help realize the 
potential of remittances, formal and informal insti-
tutional and policy barriers that restrict in-country 
movement of people should be removed. Key barri-
ers include poor infrastructure and lack of education 
and access to information.

STRENGTHENING LINKS FOR 
WIN-WIN OUTCOMES

Rapid urbanization brings new challenges for 
achieving food security and nutrition for all: it 
increases pressure on the food system to produce 
resource-intensive foods and can contribute to 
undernutrition through a lack of access to crucial 
water, sanitation, and hygiene services. At the same 
time, urban lifestyles and dietary preferences are 
associated with increased prevalence of overweight 
and obesity and diet-related disease. Developing 
rural-urban linkages can help to address those chal-
lenges while promoting the benefits of rapid urban-
ization for food security and nutrition. These include 
more diverse diets and greater income for rural resi-
dents, greater food access and availability for urban 
residents, and greater national economic growth.

To strengthen rural-urban linkages, policy coor-
dination between rural and urban spaces must be 
improved; food value chains strengthened with due 
attention to the role of small towns and intermedi-
ate cities; rural infrastructure investments better tar-
geted; and productive social safety nets promoted. 
Taking these steps is crucial to help end hunger and 
malnutrition, and to achieve multiple SDGs in a time 
of rapid urbanization.
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“Urbanization is reshaping 
the landscape within 

which we must pursue the 
Sustainable Development 

Goals of ending 
hunger, achieving food 
security and improved 

nutrition, and promoting 
sustainable agriculture.”



KEY MESSAGES
■■ Poverty, food insecurity, and malnutrition become 

increasingly urban problems as urban populations 
expand everywhere.

■■ Persistent child undernutrition, stubborn micronutri-
ent deficiencies, and an alarming rise in overweight and 
obesity in urban areas mark the shift of the burden of 
malnutrition from rural areas to cities:

■■ One in three stunted children now lives in an 
urban area.

■■ Rapid increases in overweight and obesity have been 
concentrated in urban areas.

■■ The urban poor face a challenging food environment.

■■ Food security in the city depends on access to cash. 
Extremely poor urban households in many develop-
ing countries spend more than 50 percent of their 
budget on food.

■■ Dependence on purchased food and employment 
in the informal sector—especially for women—leave 

the urban poor vulnerable to income and food 
price shocks.

■■ Formal and informal safety nets often fail to protect 
the poorest of the urban poor.

■■ Limited access to healthcare, safe water, and san-
itation in cities leads to severe health and nutri-
tion inequalities for the urban poor—especially 
slum dwellers.

POLICY AND RESEARCH NEEDS
■■ What is the extent of poverty, food insecurity, and mal-

nutrition in urban areas?
■■ What is the quality of urban diets, what are the nutrient 

gaps, and what are the dietary patterns that increase 
health risks?

■■ What are the effects of the urban food environment on 
food access and food choices?

■■ How can we best tailor programs and policies to sup-
port the urban poor in tackling the distinct challenges of 
urban life? 
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For the first time in history, more than half of the 
world’s population lives in urban areas.1 By 2050, 
two-thirds of the world’s population is projected to 
be urbanized, as 2.5 billion additional people are 
born in or migrate to urban areas.2 Africa and Asia, 
which currently have 40 percent and 47 percent, 
respectively, of their populations living in urban 
areas, are expected to account for 90 percent of 
this growth.3 Just three countries—China, India, and 
Nigeria—are projected to add 900 million urban 
residents by 2050.4 In North America, Europe, and 
Latin America and the Caribbean, between 73 
and 82 percent of the population currently lives in 
urban centers, but urbanization in these regions 
is expected to slow or stagnate between now and 
2050. Globally, the growth of cities, large and small, 
and peri-urban areas is creating a new set of chal-
lenges and opportunities for addressing poverty, 
food security, and nutrition.

POVERTY, FOOD INSECURITY, AND 
MALNUTRITION MOVE TO THE CITY

Poverty, food insecurity, and malnutrition are mov-
ing to the cities, as the world’s population becomes 
more urbanized. Between 1993 and 2002, the global 

rate of poverty—those living on less than a dollar a 
day—declined from 28 to 22 percent, largely reflect-
ing a drop in rural poverty rates in developing coun-
tries from 37 to 30 percent. Urban poverty remained 
unchanged at approximately 13 percent. During 
the same period, the absolute number of poor peo-
ple residing in urban areas rose by 50 million (from 
242 to 292 million), while the number of rural poor 
declined by 148 million (from 1,031 to 890 million).5 
As a result, the urban share of the poor in devel-
oping countries rose from 19 to 25 percent in one 
decade.6 By 2020, up to 85 percent of the poor in 
Latin America are expected to live in towns and cit-
ies, as will close to half (45 percent) of the poor in 
Africa and Asia.7

The Multidimensional Poverty Index, another 
measure of poverty, includes 10 indicators reflecting 
three dimensions of poverty (health, education, and 
standard of living) for 105 countries.8 This index esti-
mates the urban share of poverty as ranging from 

This chapter is based on M. T. Ruel, J. Garrett, S. Yosef, and M. 
Olivier, “Urbanization, Food Security and Nutrition,” in Nutrition 
and Health in a Developing World, ed. S. de Pee, D. Taren, 
and M. Bloem, 3rd ed. (New York: Springer Science+Business 
Media, forthcoming).
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38 percent in Europe and Central Asia, to roughly 
30 percent in Latin America and East Asia and the 
Pacific, to 16 percent in South Asia, and 14 percent 
in Africa south of the Sahara.9 Using the same index 
for a smaller set of countries, the annual rate of 
decline in poverty is also faster in rural compared to 
urban areas (1.3 percentage points versus 1 percent-
age point).

Food insecurity and malnutrition are likely to fol-
low these trends, given their close links with poverty. 
A study of 12 African countries found that in all but 
one, at least 40 percent of the urban population was 
energy deficient (lacking in calories), with the preva-
lence of hunger reaching nearly 90 percent in urban 
Ethiopia.10 Another study of countries in Africa, Asia, 
and Latin America found that the urban incidence of 
hunger equaled or exceeded rural levels in 12 of the 
18 countries studied.11

Childhood undernutrition reflected in stunt-
ing (low height-for-age) has declined rapidly in 
the developing world, with the number of stunted 
children dropping from 239 million in 1985 to 
163 million in 2011.12 The bulk of this decline 
occurred in rural areas, not urban ones.13 Like pov-
erty, stunting has moved to the cities: the propor-
tion of stunted children living in urban areas rose 
from 23 to 31 percent—meaning that approximately 
one in three stunted children now lives in an urban 
area. Although, on average, child undernutrition is 
still less common in urban than in rural areas, under-
nutrition among poor urban children often rivals the 
levels found among the rural poor.14 Deficiencies of 
essential minerals and vitamins such as iron, zinc, 
iodine, and vitamin A also persist globally and are 
estimated to affect half of all preschool children 
and 2 billion people worldwide. No global esti-
mates are available for urban and rural areas, and 
country-specific studies are far from conclusive.15 In 
China, deficiencies of micronutrients such as vita-
min A, vitamin B12, iron, and zinc were higher among 
rural compared to urban children.16 In Venezuela, 
adolescents living in rural areas had higher rates of 
anemia and iron deficiency than those living in urban 
areas.17

Overweight and obesity at the global level 
have also risen rapidly in both children and adults. 
Among children, the number of overweight 
rose by more than 50 percent in 20 years (1990–
2011).18 Overweight in children is most prevalent 
in high-income countries, but by 2011 as many as 

32 million overweight children lived in low- and 
middle-income countries. The prevalence of over-
weight in children is often, although not always, 
higher in urban than in rural areas. A compari-
son of  low- and middle-income countries found 
a higher prevalence of overweight in rural com-
pared to urban areas in 25 of the 80 countries stud-
ied.19 Among adults, the global rise in overweight 
and obesity since 1975 has been dramatic—more 
than doubling in women and more than tripling in 
men. The increase accelerated in the past decade, 
and was more concentrated in urban than in rural 
areas.20 In a study of 38 countries, mean body mass 
index and the prevalence of overweight was higher 
among urban than rural women in most coun-
tries in both time periods studied (1991–2004 and 
1998–2010).21 The rise of overweight and obesity in 
urban areas and its health impacts are described in 
greater detail in Chapter 4.

Overall, persistent child undernutrition, com-
bined with the stubborn problem of micronutrient 
deficiencies and the alarmingly rapid rise in over-
weight and obesity, signals a shift toward a greater 
overall burden of malnutrition (in all its forms) in 
urban compared to rural areas.22 This transfer of 
poverty, food insecurity, and malnutrition to urban 
areas demands a new understanding of the drivers 
of these problems and of the policies, programs, 
and interventions needed to tackle them. In the fol-
lowing pages, we review the unique features and 
conditions found in urban areas that shape food 
security and nutrition, and highlight the opportuni-
ties and challenges created by urbanization, espe-
cially for the poorest segments of the population. 
We conclude with recommendations for immediate 
program and policy actions to help urban residents 
achieve food security and good nutrition, as well as 
recommendations for intensifying research efforts.

A DIVERSE AND PLENTIFUL FOOD SUPPLY

Urban food supplies are strikingly diverse. Urban 
residents enjoy a greater variety of foods and food 
sources (such as supermarkets, convenience stores, 
restaurants, and street foods) than their rural coun-
terparts. Infrastructure and population densities 
in urban centers facilitate distribution, transpor-
tation, and technology use, allowing suppliers to 
reach more consumers at lower cost and encour-
aging the rapid spread of information.23 Greater 
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availability of electricity and often higher incomes 
allow urban households and businesses to use 
refrigeration to store foods, and therefore shop less 
often, particularly for perishable foods such as pro-
duce, dairy, and meat products. With more women 
engaged in the labor force in urban areas, demand 
for convenience in buying and preparing food is 
increasing.24 Technologies provide a range of con-
venient processed goods, including canned and fro-
zen items, snacks, and prepared meals, as well as 
ultra-processed foods with extended shelf-life.25

Supermarkets have expanded rapidly in many 
developing countries, especially in urban areas of 
emerging economies. By the mid-2000s, super-
markets controlled 30 to 50 percent of the food 
market in Southeast Asia, Central America, and 
Argentina, Chile, and Mexico.26 Supermarkets can 
offer a wide range of fresh produce, dairy prod-
ucts, animal-source foods, and a host of processed 
foods.27 Also available to urban citizens are more tra-
ditional food outlets, such as local grocery stores, 
fruit and vegetable markets, and street vendors. 
These still account for a large proportion of food 
purchases, especially in Africa and Asia and most 
especially for the urban poor.28 (Governance of infor-
mal food markets to support poor urban consumers 
and small producers in Africa is discussed in detail 
in Chapter 6.) As of the mid-2000s, supermarkets 
in Africa south of the Sahara still accounted for less 
than 5 percent of urban food expenditures, and they 
are expected to remain a minority food supplier in 
the future, especially for the urban poor.29 In Zambia 
and Kenya, for example, supermarkets still cater pri-
marily to households in the top 20 percent of income 
distribution.30 Urban food retail systems are thus 
two-pronged, comprising modern retailers, which 
control a large share of the nonstaple and processed 
food markets, and traditional retailers, which domi-
nate sales of fruits, vegetables, and usually meat.31

Street foods are also available in many cities, 
and can provide a low-cost, convenient, and attrac-
tive source of ready-made food for urban residents, 
especially among smaller and poorer urban fami-
lies.32 Street foods can make up a significant part 
of the diet of select groups; in Nairobi, Kenya, for 
example, 51 percent of men in one low-income 
neighborhood and 72 percent in another regu-
larly purchased street food for lunch, which contrib-
uted 23 and 70 percent of their daily energy intake, 
respectively.33 In Nigeria, adolescents obtain 40 to 

70 percent of their food from street vendors, supply-
ing 20 to 30 percent of their daily energy intake.34

On a more negative note, mass media and mar-
keting have greater presence in urban areas, influ-
encing consumers’ tastes and preferences, often 
toward energy-dense and micronutrient-poor 
processed foods and low-quality diets.35 Foreign 
direct investment has contributed to the rise of 
fast-food restaurants and to the processing and 
marketing of global junk food brands in developing 
countries.36

Urban agriculture—growing crops or raising live-
stock in urban or peri-urban areas—can offer another 
source of food as well as employment and income 
for urban dwellers. A recent analysis of 15 devel-
oping and transitional countries shows enormous 
variation in the share of urban households that par-
ticipate in agriculture, ranging from 11 percent 
in Indonesia to 70 percent in Nicaragua and Viet 
Nam.37 Still, urban agriculture accounts for only 5 
to 15 percent of total agricultural production in the 
studied countries, and most households consume 
the food they produce rather than sell it. Although 
the contribution of urban agriculture to income 
is generally low (less than 10 percent in 10 of the 
15 countries), urban farming is linked with improved 
dietary diversity in two-thirds of the countries. But 
despite its demonstrated benefits, the contribution 
of urban agriculture may be limited by production 
and legal constraints related to the availability of key 
inputs such as water, safe handling of agrochemicals, 
and disposal of animal or crop waste.

HEALTHY DIETS ARE BEYOND 
REACH FOR THE URBAN POOR

While the food environment in urban areas offers 
tremendous diversity and opportunities for con-
sumers, the urban poor face a set of challenges that 
may jeopardize their access to high-quality, diverse, 
safe, and affordable diets and increase their risk of 
poor health and nutrition. Urban dwellers are more 
likely to meet their protein and energy requirements 
than rural dwellers. But urban consumers, espe-
cially as their incomes increase, are also more likely 
to consume imbalanced diets heavy on processed 
foods, too high in calories, saturated fats, refined 
sugars, and salt, and low in fiber.38 In addition, 
although urban residents tend to consume more 
fruits and vegetables, urban diets can remain low in 
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micronutrients such as iron, zinc, and vitamin A. In 
urban areas of Benin, Kenya, and Mali, for example, 
women were found to have inadequate intake of sev-
eral vitamins and minerals.39 Micronutrient-fortified 
processed foods such as cereals, oils, bouillon 
cubes, milk, and noodles are more easily available in 
urban areas, but high prices for these products may 
be prohibitive for the poor.40

Poor diets among city residents result 
from a combination of forces. These include 
food-environment factors such as the availabil-
ity and aggressive marketing of energy-rich and 
nutrient-poor processed foods and fast-food outlets; 
changes in food habits and demand that come with 
higher incomes; changes in types of employment, 
particularly for women, which increase demand for 
convenience and ready-to-eat foods and meals; and 
changing norms and attitudes toward foods asso-
ciated with urban living, such as pressures to move 
away from traditional diets. Chapter 4 further inves-
tigates the causes and implications of this dietary 
transition. Together with more sedentary lifestyles, 
these factors put the population at increased risk 
of overweight and obesity and related noncom-
municable diseases. An additional concern is the 
food-safety risk associated with eating out, specifi-
cally with street foods.41

NAVIGATING THE URBAN 
CASH ECONOMY

The urban economy is cash-based. Urban house-
holds generally purchase most of their food, mak-
ing employment and a stable income vital for food 
access. For the poor, food often accounts for a large 
share of total expenditure, especially in urban areas. 
Their livelihoods and food security depend heavily 
on informal-sector employment, including women’s 
employment, on formal and informal safety nets, and 
on coping mechanisms for dealing with income or 
food price shocks.

THE CHALLENGES OF RELYING ON INFORMAL JOBS
Although urban areas can offer a wide range of 
employment possibilities for men and women, for 
the less-educated and less-skilled, employment is 
often in the informal sector. Most urbanites work in 
sectors such as petty trade, construction, or man-
ufacturing, where wages are low and jobs are for-
midably insecure.42 Across developing countries, 

employment in the informal sector accounts for 
more than 50 percent of all nonagricultural employ-
ment.43 In India, for example, 78 percent of the work-
force is employed in the informal sector (excluding 
agriculture), which is mostly based in urban and 
semi-urban areas.44 Women are more likely to be 
self-employed in the informal economy, and in Africa 
south of the Sahara, women outnumber men in the 
informal economy as a whole.45 Although infor-
mal jobs and self-employment may help to diver-
sify income and provide more flexibility in terms of 
hours worked (which may be particularly useful for 
women with children), formal-sector employment 
is generally a more stable and consistent source of 
income. However, formal employment is less acces-
sible for the poorer and less-educated segments of 
the population.

For women, working outside the home may 
require trade-offs related to the cost or quality of 
childcare. Although it is often assumed that urban 
women are more likely to work outside the home, 
empirical evidence shows no difference between 
urban and rural women, except in Latin America. 
When they work, however, urban women are less 
likely than rural women to take their children to 
their place of work, perhaps because their work-
places—such as markets, offices, factories, and pri-
vate homes—are less suitable for children. They 
are also more likely to use hired help or institu-
tional care for their children than rural women.46 
Whether this puts their children at an advantage 
or a disadvantage depends on the nature, stabil-
ity, and remuneration of the job, as well as the qual-
ity of childcare substitutes used. The few studies 
on the topic have found little evidence that mater-
nal employment affects child feeding, psychoso-
cial care, health-seeking practices, child health, or 
nutritional status in low- and middle-income coun-
tries.47 This may reflect the fact that working moth-
ers use adaptive strategies to balance their dual 
role as income earner and childcare giver—for exam-
ple, stopping work around the perinatal period 
(even if unpaid), working fewer hours, or taking their 
young child along to their workplace. These adap-
tive strategies may reduce the negative effects of 
employment on childcare and well-being. But they 
may also jeopardize the mother’s ability to gener-
ate the income needed to sustain her household’s 
well-being and food security, especially if she is the 
sole income earner.
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INCOMES AND FOOD PRICES SHAPE ACCESS TO FOOD
Incomes and food prices play a critical role in food 
access, given that most food consumed in urban 
areas is purchased. Extremely poor urban house-
holds in 20 low- and middle-income countries were 
found, on average, to spend more than 50 percent 
of their budget on food. Food budget shares 
ranged from 48 percent in Guatemala to 74 percent 
in Tajikistan.48 Budget shares for urban dwellers’ 
spending on food appear to be consistently lower 
than those for rural dwellers, even at the same level 
of nominal income. This may be due to relatively 
greater expenditures on other essential items in 
urban areas, such as transport and rent. Economic 
factors, along with the influences of marketing and 
related tastes and preferences, are key drivers of city 
residents’ choices regarding where to eat (at home 
or away from home) and what to eat (home-prepared 
food, street food, or fast food).49

Dependence on purchased food also means 
that the urban poor are vulnerable to income and 
food price shocks. For a household, the impact of 
a food price shock depends on a number of fac-
tors, including whether the household is a net food 
buyer, and whether it is able to cope by shifting 
from internationally traded staples to less expen-
sive, less traded goods such as roots and tubers, or 
if it has land that can be used to grow crops.50 The 
urban poor are disadvantaged on most of these 
counts: 97 percent of urban households are net 
food buyers, the majority spend a large proportion 
of their income on traded staples,51 and most do 
not have access to land for agricultural production. 
Nevertheless, analyses of the recent food price cri-
sis suggest that contrary to expectations, poverty—
rather than urban or rural location—determined 
who was most affected.52 No evidence was found 
of an urban disadvantage, with the poorest popu-
lations in both urban and rural areas suffering the 
most from food price increases.53

SAFETY NETS ARE LESS ACCESSIBLE TO THE URBAN POOR
For urban dwellers, formal safety nets are not as 
widely accessible as often perceived. A 2014 sur-
vey of more than 100 countries challenged assump-
tions about access to formal safety nets, showing 
that on average, only 21 percent of urban compared 
to 28 percent of rural dwellers are covered by social 
safety nets.54 This rural-urban difference may reflect 
effective targeting—globally, the majority of the poor 

still reside in rural areas. It may also reflect the chal-
lenges of targeting programs to the urban poor, 
many of whom live transient lives, either moving fre-
quently or migrating. A recent review of urban social 
safety net programs in low- and middle-income 
countries emphasizes the need for an “urban adap-
tation” of successful rural models and a greater 
emphasis on evidence generation and learning to 
provide the urban poor with better-tailored and 
more effective income and livelihood support.55

Informal safety nets, such as immediate and 
extended family members, trusted friends, and com-
munity or neighborhood networks built on social 
trust, cooperation, and reciprocity, are another 
possible source of support in times of hardship. 
Although data are unavailable to document the 
nature and strength of informal safety nets in urban 
areas, they may be less sturdy than in rural areas 
because of weaker identification with the community 
(especially when residence is temporary); higher lev-
els of violence in urban areas, which can diminish the 
trust necessary for nonfamily collective action; and 
the fact that family members may live apart from one 
another, reducing the ability to undertake activities 
that do not rely on immediate reciprocity.56 These 
limited possibilities for external help in times of trou-
ble, when combined with the need to use cash for 
food, contribute to substantial insecurity and uncer-
tainty for the livelihoods and food security of the 
urban poor.

ENVIRONMENTAL HAZARDS THREATEN 
HEALTH AND NUTRITION

To live healthy and productive lives, people need 
more than food. To absorb and use the nutrients 
they need for growth, physical activity, reproduc-
tion, maintenance of bodily functions, and healthy 
aging, people need to be free of diseases. And for 
that, they need access to safe water, sanitation, and 
hygiene services, to high-quality healthcare services, 
and to safe food. Life in urban areas is often char-
acterized by high population density, air pollution, 
insects and rodents, other contaminants, and weak 
infrastructure, especially in informal settlements 
or slums where most of the poor live (Box 1). Urban 
populations are exposed to this unique set of envi-
ronmental and health risks, which can affect not only 
their health and nutrition, but also their livelihoods, 
income, and food security.
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Access to healthcare, clean water, and proper 
sanitation services is generally greater in urban 
than rural areas.57 Access to these basic services 
appears to range across a continuum—rural dwell-
ers have the least access, followed by the urban 
poor, with the urban non-poor enjoying the best 
access.58 Urban dwellers are also more likely 
than their rural counterparts to use health ser-
vices for both curative and preventive services.59 
Socioeconomic disparities in cities and towns, how-
ever, have tremendous effects on access to and use 
of these services.60 Poor urban dwellers tend to live 
in crowded, often unplanned environments with 
limited access to high-quality water sources, sani-
tation facilities, water drainage, and waste disposal 

services. These conditions make it almost impos-
sible to prevent contamination of water and food, 
maintain adequate levels of hygiene, prevent respi-
ratory infections through improved air quality, or 
control rodent contamination or insect vectors of 
diseases such as dengue and malaria.61 Not sur-
prisingly, the prevalence of child diarrhea among 
urban residents is often as high as, or higher than, 
among rural children.62 A recent analysis covering 
73 countries showed that children in smaller towns 
or slums are at higher than average risk for diar-
rhea than are children living in either urban or rural 
areas.63 In India, where the slum population is esti-
mated at 65 million, nearly half of slum residents 
have respiratory diseases and spend more than 

Box 1  THE PLIGHT OF SLUMS

Slums are settlements characterized by inadequate access to safe water, sanitation, and infrastructure; nondurable and over-
crowded housing; and insecure residential status.1 Slums are often set up on dangerous and unclaimed land, and residents do 
not pay property taxes that would cover public services such as electricity, water and sanitation, and waste disposal.2 Given the 
threat of eviction, slum dwellers often lack incentive to invest personally in housing quality improvements or sanitation and 
waste and sewage disposal infrastructure, which in turn may have devastating consequences for their health.3

In 2014, 881 million people lived in slums in the developing world, an increase from 689 million in 1990.4 In India, 17 
percent of urban dwellers, or 65 million people, live in slums.5 In Peru, 34 percent of the urban population lives in slums. In 
Uganda, the proportion skyrockets to 54 percent.6 By 2030, the number of slum residents in low- and middle-income countries 
is projected to reach 2 billion, with most living in Africa and Asia and in smaller cities.7 This extraordinary growth prompted the 
United Nations to devote a target of Sustainable Development Goal 11, which focuses on improving cities, to upgrading slums.8

Life in slums is characterized by overcrowding, indoor and outdoor air pollution, dusty roads, and lack of water, sanitation, 
and sewage infrastructure, all of which expose residents to a plethora of environmental health risks. Water and food contamina-
tion and related infections are particularly common, and affect children disproportionately.9 Young children living in slums have 
a greater incidence of diarrheal illnesses and a higher risk of mortality than their non-slum urban peers.10 Systematic reviews of 
cholera outbreaks in Africa have sourced them to slum neighborhoods.11 Exclusive breastfeeding, which offers protection from 
infections in young infants, was found to be low in slums in India, due to myths and low utilization of health services.12 Child-
hood undernutrition is also higher in slums compared with other urban areas, fueling the vicious cycle of poverty and infection 
and increasing the risks of long-term consequences for cognitive development, economic productivity, overweight and obesity, 
and related noncommunicable diseases.13 Respiratory health—affected by overcrowding, indoor and outdoor air pollution, and 
secondhand smoke—is also greatly compromised among slum dwellers. Pneumonia and asthma are prevalent among children, 
as are tuberculosis and chronic obstructive pulmonary and lung diseases in adulthood. Other health hazards affecting slum 
dwellers include injury due to violence and traffic accidents; flooding and landslides due to lack of infrastructure; industrial 
pollution and hazardous waste; fire; and stress associated with overcrowding and sharing a physical and social environment.14

Despite the growing awareness of slums, there is a dearth of government policies and interventions directed at regularizing 
tenure and improving slum dwellers’ health.15 Slum health should be accorded policy and research attention in its own right, 
distinct from the areas of urban health and poverty and health.

Source: A. Ezeh, O. Oyebode, D. Satterthwaite, Y-F. Chen, R. Ndugwa, J. Sartori, B. Mberu, et al., “The History, Geography, 
and Sociology of Slums and the Health Problems of People Who Live in Slums,” Lancet online (October 16, 2016), https://doi.
org/10.1016/S0140-6736(16)31650-6.
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10 percent of their household income on associ-
ated treatment.64

Access to and use of health services is also lower 
among slum dwellers, compared to other urban res-
idents. In India, for example, 83 percent of urban 
pregnant women in the top three income quartiles 
attended the recommended number of prenatal 
healthcare visits, compared to 54 percent among 
the lowest quartile, who were mostly slum resi-
dents.65 Similarly, 62 percent of wealthier house-
holds had access to piped water, compared to 
19 percent among the poorest. In Mombasa, Kenya, 
less than 20 percent of people living in informal 
settlements had access to improved water sources 
compared to 60 percent of those living in formal 
settlements; and large socioeconomic differences 
existed even across informal areas.66 Slum dwell-
ers often have to pay for even low-quality water, 
which comes with increased risks of child morbid-
ity, undernutrition, and mortality; this is the case, for 
example, in Indonesia.67

Food safety is another major concern in urban 
areas, where supply chains are long or originate in 
polluted urban areas and where traceability and 
accountability measures for food are lacking. Fresh 
fruits and vegetables are particularly vulnerable to 
contamination with unsafe heavy metals and patho-
gens related to fecal contamination (E. coli), the lat-
ter often the result of bacterial contaminants in the 
wastewater used to irrigate crops.68 Street foods 
are also often contaminated in urban slums due to 
the absence of regulatory inspection and enforce-
ment, and the health risks they pose are often 
disproportionately borne by the poorest urban 
residents, who are more likely to consume them.69 

Food safety concerns have been amplified follow-
ing highly publicized food scares, such as those in 
China involving dangerous food additives, coun-
terfeit products, and the sale of expired food.70 
Urban consumers are willing to pay for food qual-
ity assurance—as much as an additional 60 percent 
in Viet Nam—although the urban poor may not be 
able to exercise this option.71 A recent review also 
suggests that the health risks associated with high 
consumption of street foods are not limited to 
foodborne diseases. These foods may also increase 
risks of noncommunicable chronic diseases due 
to the often high content of energy, saturated 
fats, salt, and added sugars and low micronutrient 
content.72

URBAN-TAILORED PROGRAMS AND 
POLICIES FOR BETTER LIVES

Economic growth alone is unlikely to solve the 
nutrition- and health-related challenges faced by the 
urban poor. As the economies of developing coun-
tries grow and urbanization intensifies, childhood 
stunting rates decrease but at a slower rate than the 
concurrent rises in adult overweight and obesity, 
and deficiencies of micronutrients persist.73 Rural 
dwellers move to cities in the hope that the prom-
ise of employment, education, and better lives will 
materialize, but they confront a number of environ-
mental, health, and livelihood constraints that affect 
their well-being and that of their family. Because of 
the unique features of urban poverty, food security, 
and nutrition—and the socioeconomic and gender 
disparities within urban areas—tailored programs 
and policies targeted to the urban poor and vulnera-
ble are critical. Actions are needed to:

■■ Increase access of the urban poor to healthy, 
nutritious, and safe foods and stimulate demand 
for high-quality diets through targeted interven-
tions and policies to create a more enabling envi-
ronment for healthy choices (see Chapter 4);

■■ Promote and support urban agriculture to 
increase food access and allow urban dwellers to 
cope with price and income shocks, where space 
and conditions allow;

■■ Regulate the production of safe, affordable, 
and nutritious street foods; and provide regular 
food-safety trainings for informal food retailers 
and street food vendors (see Chapter 6);

■■ Support and manage the informal sector econ-
omy and harness its potential to protect the live-
lihoods of the poor and help them move out of 
poverty (see Chapter 6);

■■ Ease the trade-offs for working mothers by pro-
viding safe, affordable, and accessible child-
care options;

■■ Design cost-effective, well-targeted social pro-
tection instruments to help the urban poor cope 
with income or price shocks and build assets;

■■ Address the severe inequalities in access of poor 
urban (and especially slum) dwellers to health-
care, water, sanitation, waste removal, and elec-
tricity services, and lift the access and utilization 
barriers faced by urban dwellers where services 
are available;
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■■ Review policy options and adopt context-specific 
policies to regularize tenure in squatter settle-
ments (that is, slums);75

■■ Provide opportunities for physical activity (to pre-
vent overweight, obesity, and noncommunicable 
diseases) through smart urban development that 
eases access, affordability, and safety constraints 
related to recreational facilities and public trans-
port (see Chapter 4). 

ADDRESSING DATA GAPS 
AND RESEARCH NEEDS

The challenges and opportunities facing the urban 
poor, many arising from the nature of employment, 
the availability of—but limited access to—services, 
the urban environment, and urban food systems, 
deserve significantly more study. Comprehensive, 
high-quality research is urgently needed to pro-
vide guidance on the design and targeting of urban 
programs and expansion of services to those who 
need it most. For almost every topic addressed in 
this chapter, the data and evidence are outdated 
or incomplete. In particular, updated and accurate 
data collected over time to obtain trends and disag-
gregated information by city size, gender, age, and 
income group are needed to answer:

■■ What is the extent of poverty, food insecurity, and 
malnutrition in urban areas?

■■ Where and how do urban dwellers obtain their 
food and what factors shape their food choices 

and the quality of their diets? What are the effects 
of the urban food environment, including mass 
media, incomes, prices, market availability, and 
the built environment, including electricity and 
water, on their diets?

■■ What is the quality of the diet of urban dwell-
ers, what are the nutrient gaps, and what are the 
dietary patterns that increase their health risks 
(including food safety and noncommunicable dis-
ease risks)?

■■ What are the patterns of employment for women, 
men, and youth, and how do these affect child-
care and household food security?

■■ What childcare options are available for working 
mothers (considering cost, affordability, and qual-
ity of alternative childcare)?

■■ How can programs and policies be better tailored 
to address the special challenges faced by urban 
dwellers and support their coping and adaptive 
strategies to achieve food security and nutrition?

In today’s urbanizing world, the numbers of urban 
poor, food insecure, and malnourished are likely 
to increase dramatically. Poverty is already shifting 
from rural to urban areas in some regions. Inclusive 
public sector action targeted at urban poverty and 
malnutrition is needed. Governments, program 
implementers, and researchers can no longer ignore 
the unique features and needs of urban populations 
if they are to effectively address poverty, food inse-
curity, and malnutrition globally.
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“The transfer of poverty, 
food insecurity, and 

malnutrition to urban 
areas demands a new 

understanding of 
the drivers of these 
problems and of the 

policies, programs, and 
interventions needed to 

tackle them.”



KEY MESSAGES
■■ Diets are changing with rising incomes and urbaniza-

tion—people are consuming more animal-source foods, 
sugar, fats and oils, refined grains, and processed foods. 

■■ This “nutrition transition” is causing increases in over-
weight and obesity and diet-related diseases such as 
diabetes and heart disease.

■■ Urban residents are making the nutrition transition fast-
est—but it is occurring in rural areas too.

■■ Urban food environments—with supermarkets, food 
vendors, and restaurants—facilitate access to unhealthy 
diets, although they can also improve access to nutri-
tious foods for people who can afford them.

■■ For the urban poor, the most easily available and afford-
able diets are often unhealthy.

POLICY AND RESEARCH NEEDS
■■ What are people eating and how is the urban food envi-

ronment shaping their food choices?
■■ Which national and municipal level policies—such as 

food-labeling requirements to provide consumers with 
more information, taxes on less healthy foods, school 
meal programs, and affordable “popular” restaurants—
have improved nutrition for urban residents?

■■ How can food retailers and food services make a greater 
contribution toward creating an enabling environment 
for good nutrition?

■■ What positive experiences with policies to address the 
nutrition transition can point policy makers in a promis-
ing direction?

Chapter 4
CHANGING DIETS

Urbanization and the 
Nutrition Transition
CORINNA HAWKES, JODY HARRIS, AND STUART GILLESPIE
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Diets are changing everywhere. Widespread trends 
include a decrease in consumption of coarse grains, 
staple cereals, and pulses; an increase in consump-
tion of animal foods, sugar, salt, fats and oils, refined 
grains, and processed foods; and depending on 
where you look, either an increase or decrease 
in consumption of fruits and vegetables.1 These 
changes are occurring at different rates in different 
regions and populations, but the most rapid change 
is taking place in the developing world. For exam-
ple, sugar, salt, and particularly fat consumption 
from processed foods has plateaued in high-income 
countries, but is rapidly increasing in middle-income 
countries.2 The Global Panel on Agriculture and 
Food Systems for Nutrition concluded that “over 
time, people are consuming more recommended 
components of high-quality diets. However, despite 
dietary improvements, the net result is still a prev-
alence of low-quality diets in most countries.”3 
Poor-quality diets—lacking in essential nutrients and 
with an excess of harmful components—are now esti-
mated to be the number-one risk factor in the global 
burden of disease.4

Dietary changes and their nutrition impacts—
together known as the “nutrition transition”5—
are strongly linked with increasing burdens of 

overweight and obesity6 and diet-related noncom-
municable diseases, such as diabetes and heart dis-
ease. The World Health Organization estimates that 
1.9 billion people are now overweight or obese, and 
1 in 12 people throughout the world has diabetes.7 
These diseases are proving very costly: noncom-
municable diseases are expected to cost the global 
economy as much as US$47 trillion in lost earnings 
and health bills over the coming two decades, repre-
senting 75 percent of global gross domestic product  
in 2010, with the potential to push millions of people 
below the poverty line.8

Drivers of these dietary changes work at many 
scales, and involve changes in supply and demand 
in the food system that are mutually reinforcing. The 
policies and processes of globalization; the growth 
of the large-scale food industry, including supermar-
kets and expansion of mass marketing; and increas-
ing income and changing employment pressures 
that lead to changes in eating and activity behaviors 
are all significantly implicated in changing dietary 
patterns and associated health conditions.9 All of 
these factors are closely linked with the processes 
of urbanization, as changing environments and pref-
erences interact to influence diets and nutrition. We 
explore the data available on urban diets, nutrition, 
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and related health outcomes, and then look in 
more detail at some of the drivers of urban diet and 
nutritional change and the implications for policy 
and research.

DIFFERENCES BETWEEN RURAL 
AND URBAN AREAS

DIET
How are diets changing as a result of urbanization? 
Early work on the nutrition transition showed that 
the shift toward greater availability of fats and sugars 
and reductions in reliance on starchy carbohydrates 
as dietary staples was occurring faster in cities than 
in rural areas.10 Urban populations tend to consume 
more calories, yet a lower proportion of these calo-
ries comes from cereals or carbohydrates and more 
comes from fat.11 Urban populations consume more 
meat and other protein, or consume different ani-
mal protein sources than rural counterparts, but less 
dairy.12 They also consume more fruits and vege-
tables overall, though consumption of these food 
groups differs greatly between richer and poorer 
urban populations.13 And finally, urban dwellers con-
sume more non-basic foods, including sugary snacks 
among children, food away from home, and pro-
cessed foods.14

WEIGHT
The global prevalence of overweight and obesity 
rose rapidly in both adults and children in recent 
years. The number of overweight children rocketed 
worldwide, from 28 million in 1990 to 43 million 
in 2011.15 And if current trends among adults con-
tinue, global obesity prevalence is expected to reach 
18 percent in men and surpass 21 percent in women 
by 2025.16 Further details on these trends in over-
weight and obesity are provided in Chapter 3.

Dietary changes are a major driver of these 
disturbing weight trends. Although urban and 
rural divisions are far from the only factor explain-
ing subnational differences, associations exist 
between city residence and overweight.17 Large 
multicountry studies find a particularly strong link 
between urban residence and overweight among 
adult women in countries at all levels of economic 
development; women living in urban areas are 
more likely—by about 7–12 percentage points—to be 
overweight than are rural women, even after con-
trolling for education.18 National-level studies have 

shown that the problem of overweight among both 
men and women is overwhelmingly higher in urban 
than rural areas, and the prevalence of overweight 
increases in urban areas over time.19 A similar pic-
ture exists for children, as shown by two recent 
studies: in one, overweight prevalence among chil-
dren was found to be higher in urban than in rural 
areas in 55 of 80 low- and middle-income coun-
tries; in the other study, a similar share (43 out of 
55 countries) showed a higher risk of overweight 
among urban children.20

Weight gain is related not only to diet but also to 
low levels of physical activity. In 2003, a multicountry 
analysis showed that one out of five adults around 
the world was physically inactive, with physical inac-
tivity more prevalent among wealthier and more 
urbanized countries, and among women and elderly 
individuals.21 Adults living in cities tend to expend 
less energy at work (more sedentary jobs), in domes-
tic chores (more readily available water and electric-
ity), and in getting around (greater use of motorized 
transport). With regard to leisure, however, urban 
areas may offer either more opportunities for 
increased physical activity (such as sports and gyms) 
or fewer (more access to television, computers, and 
video games). Overall, not enough is known about 
the aggregate effects of the shift from rural to urban 
life on physical activity.22

DIET-RELATED DISEASES
Along with dietary changes and an increase in over-
weight, diet-related diseases are also on the rise in 
low- and middle-income countries, and are clearly 
linked with urban residence. A study of 173 countries 
found that a country’s level of urbanization is sig-
nificantly associated with diabetes prevalence, 
through the mediator of increased sugar access.23 
In most countries of West Africa, obesity, hyperten-
sion, and diabetes have all increased and are gener-
ally higher in urban areas across all socioeconomic 
groups.24 Studies in India show that urbanization 
is associated with high blood pressure in men and 
with cardiovascular disease and higher cholesterol 
in other populations studied.25 In China, people who 
migrate to cities are found to have higher blood 
pressure.26 In Benin, city residence is associated 
with more adverse cholesterol profiles, and in Sri 
Lanka with diabetes in men and women.27 Notably, 
noncommunicable, nutrition-related diseases have 
emerged in Africa south of the Sahara at a faster 
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rate and at a lower economic level than in industrial-
ized countries.28 Overall, adult overweight, obesity, 
and raised blood glucose increased in every region 
of the world between 2010 and 2014, and heart dis-
ease is the leading cause of mortality worldwide, 
with three-quarters of deaths occurring in low- and 
middle-income countries.29

DRIVERS OF THE NUTRITION 
TRANSITION IN CITIES

What aspects of urban living promote food choices 
that lead to these largely detrimental changes in 
nutrition and health outcomes? A combination 
of drivers is likely, underpinned by the need for 
cash to access food and changes to “food environ-
ments.” Income influences what foods people buy 
in cash economies, while urban food environments 
circumscribe how income can be spent on food and 
shape people’s food preferences, attitudes, and 
therefore food choices more broadly.30 Likewise, 
income and environments affect people’s time and 
ability to exercise. The term “obesogenic environ-
ment” is used to describe an environment within 
the home, workplace, or society that promotes 
weight gain.31

INCOME TO PURCHASE FOODS ASSOCIATED WITH THE 
NUTRITION TRANSITION
Most food in urban areas is purchased, so peo-
ple’s ability to generate income is key to their diet 
and nutrition. Urban residents tend to differ from 
their rural counterparts with regard to levels (and 
form) of income, as well as in their social and cultural 
attributes.32 Many studies assessing differences in 
diets and health outcomes across populations find 
interactions between urbanization and income.33 
Urban-rural differences in body mass index, for 
instance, have been found to narrow when commu-
nity and individual socioeconomic status are con-
trolled for.34 In other words, the association between 
higher body mass and urban residence may well be 
driven by city dwellers with higher socioeconomic 
status—although there are also large numbers of 
urban poor.

Income growth enables households to access 
more food, but this can be either nutrient-dense 
food that contributes to a high-quality diet or 
calorie-dense, salty or sugary food that can 
undermine diet quality.35 Many of the negative 

dietary changes are occurring in both higher- and 
lower-income groups. A study in an urban slum in 
India, for instance, found that 66 percent of house-
holds consume packaged snacks high in fat, with 
two-thirds consuming these daily.36 In urban Malawi, 
the food insecure are more likely to consume 
ready-made and processed foods from street ven-
dors.37 In comparison, the price of nutrient-dense 
foods such as fruits, vegetables, and animal foods is 
often significantly higher than that of calorie-dense 
foods, making cost a barrier to the urban poor.38 
Thus both healthy and unhealthy choices are increas-
ing for the rich, but largely unhealthy choices are 
accessible for the poor.39 With the number of urban 
poor growing in many countries, more people 
are increasingly pushed toward unhealthy dietary 
choices as a result of the nexus of urbanization, food 
prices, and globalized markets.40

PHYSICAL ACCESS TO FOODS ASSOCIATED WITH THE 
NUTRITION TRANSITION
While income is critical in shaping economic access 
to food, physical access to food shapes what is avail-
able to buy. In the urban food landscape, the mod-
ern retail sector—including convenience stores, 
supermarkets, and hypermarkets—is growing rap-
idly, generally first in large cities and towns and then 
small towns.41 As a result, urban populations have 
access to different types of food outlets. Modern 
food retail climbed from around 5 percent of mar-
ket share in 1990 to 60 percent by the end of that 
decade in some developing countries with more 
global market linkages; it has grown in all other 
regions since the 1990s, though less rapidly.42 For 
example, in Thailand, 85 percent of the population 
had access to a supermarket as of 2014, up from 
47 percent a decade earlier.43 Residents in more 
urbanized areas of China are more likely to have 
supermarkets and fresh markets within 30 minutes’ 
drive, as well as fast-food restaurants and other 
indoor restaurants.44 While fresh “wet” markets are 
under pressure as a result of modern retail growth, 
they still remain a critically important source of food 
for the urban poor, especially in Asia and Africa (see 
Chapter 6).45

The foods stocked by modern retail out-
lets are important to dietary change. These 
outlets initially tend to specialize in selling pro-
cessed food and then, in the case of supermar-
kets, turn also to semi-processed foods and fresh 
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produce.46 Globally, nearly 60 percent of pro-
cessed food is distributed through supermarkets; 
in upper-middle-income countries, modern retail 
dominates processed food distribution, while in 
lower-middle-income and low-income countries, 
traditional retail outlets are the main source of pro-
cessed foods and soft drinks.47 Recent country-level 
studies found evidence that in Kenya supermar-
ket use is associated with increased purchase of 
processed foods at the expense of unprocessed 
foods, and that in Thailand frequent shopping at 
supermarkets is associated with consumption of 
six “problem foods” (soft drinks, snack foods, pro-
cessed meats, western-style bakery items, instant 
foods, and deep-fried foods).48

The share of fresh foods available in supermar-
kets, by country income level, was relatively con-
stant over the past 15 years, which suggests that 
the expansion of supermarkets had little impact on 
retail patterns for these commodities.49 Traditional 
fresh market shopping has been associated with 
increased vegetable intake in Thailand, while on the 
other hand, a small study of schoolchildren in China 
found the density of wet markets, rather than that 
of supermarkets, to be associated with children’s 
higher consumption of calories, carbohydrates, pro-
tein, and fat.50 In São Paulo, Brazil, living in a neigh-
borhood with access to fresh produce—whether from 
a supermarket or fresh food market—is associated 
with higher consumption of fruits and vegetables. 
Access within cities is also relevant: again in São 
Paulo, supermarkets are more likely to be found in 
wealthier neighborhoods while fast-food restaurants 
are more likely to be located in less wealthy neigh-
borhoods. This suggests that the links between 
diets and shopping venues are complex and likely 
context-specific, and require further investigation.

Food eaten away from home such as that pur-
chased from street vendors, modern fast-food 
chains, and restaurants—often high in fat, salt, and 
sugar—is also an increasingly important food source 
in urban diets.51 An estimated 20 to 25 percent 
of household food expenditure in low- and 
middle-income countries is on food prepared out-
side the home, and some segments of urban popu-
lations in these countries depend entirely on street 
food.52 Many country studies have found that peo-
ple of all ages frequently consume meals away from 
home, including street food and fast food, from sev-
eral times per week to multiple times per day.53

ENVIRONMENTS AFFECTING FOOD CHOICE
Food choices are affected not only by affordability 
and availability of foods but also by other aspects 
of the food environment, including the desirability 
and convenience of particular foods.54 Marketing 
significantly influences the desire to purchase cer-
tain foods. Companies selling value-added snacks, 
fast foods, and sugary drinks invest substantially in 
making their products available as widely as possi-
ble, including near schools and other places where 
people gather.55 Arguably, marketing has a stron-
ger influence in urban areas where media outlets 
and large retail stores are more accessible; urban 
residence, for example, has been found to be asso-
ciated with fast-food preferences and consump-
tion norms.56 Households in cities tend to have high 
rates of television ownership, and evidence from a 
wide range of countries, including Argentina, China, 
Mexico, Peru, and Sri Lanka, shows that commercials 
for sugary snacks, confectionery, and drinks—espe-
cially those targeting children—are frequent.57

POLICY OPTIONS

What are the policy options available to address this 
problem? If changing diets are the result of changes 
in behavior, food environments, and the food sys-
tems that underpin them, then improving diets 
requires policies that can address these drivers. 
Potential policy actions in each of these three areas—
food environments, food systems, and behavior 
change—are brought together by the NOURISHING 
Framework (Figure 1), which sets out 10 core actions.

Policies at the national level to change food 
environments are particularly relevant to cit-
ies. Governments around the world have imple-
mented approaches to improve food environments 
in six main areas highlighted in the NOURISHING 
Framework.58 One such approach is nutrition label-
ing for packaged foods. Chile, for example, intro-
duced new “warning” labels on packaged foods 
high in fats, sugars, and salt in 2016, and Ecuador 
has a system of stoplight labels, with red indicat-
ing high levels of fats, sugars, and salt. Economic 
incentives provide another option—a growing num-
ber of middle-income countries (including Mexico 
and some Caribbean and Pacific island nations) 
have taxed certain foods, particularly sugary 
drinks and, less commonly, confectionery and fats. 
Another promising approach is through schools, 
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which provide a setting in which changes that tar-
get both behavior and food environments can be 
linked. Some middle-income countries—Brazil is 
the largest example—regulate foods available in 
schools, including through mandatory or voluntary 
guidelines for school meals and, less commonly, 
by restricting other foods available for purchase, 
such as in vending machines. A small number of 
countries, including Mexico, the Republic of  Korea, 
and Taiwan, China, implemented specific restric-
tions on unhealthy food marketing to children. 
Promoting “reformulation” of processed foods to 

reduce levels of salt and trans fats through law or 
government-industry engagement is an approach 
taken in several upper-middle-income countries, 
including Argentina and South Africa. Far less has 
been done at the retail end to shift food environ-
ments toward encouraging healthier food choices. 
This gap is surprising given the key role played by 
food-provisioning environments in shaping physi-
cal access to foods, as reviewed above. Food retail-
ing is thus an area ripe for policy innovation and 
entrepreneurship to orient it toward healthier diets 
in cities.

Figure 1  The NOURISHING policy framework

Source: This material has been reproduced from the World Cancer Research Fund International NOURISHING Framework and Policy Data-
base, www.wcrf.org/NOURISHING.
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Action in all these policy areas has been minimal 
in low- and lower-middle-income countries, even 
those where the nutrition transition is most rapid. An 
analysis of the implementation of five policy actions 
specific to soft drinks (taxation of sugar-sweetened 
beverages; mandatory restrictions and official vol-
untary guidelines on sugar-sweetened beverages 
in schools; restrictions or warnings on advertising 
of sugar-sweetened beverages; public awareness 
campaigns on or including sugar-sweetened bev-
erages; mandatory or official voluntary guidelines 
on front-of-package labeling) found that these mea-
sures had been applied in no low-income countries 
and in only one lower-middle-income country.59 
Nevertheless, 33 percent of the countries included 
in the analysis were upper-middle-income coun-
tries, showing that progress is being made beyond 
high-income countries and providing a model for 
lower-income countries to follow.

It is well established that while changes to food 
environments are critical to shaping healthier 
choices and preferences, they are likely to be more 
successful if reinforced by behavior change com-
munication. Programs in schools that take this type 
of multilevel approach—for example, the ACTIVITAL 
program in urban Ecuador (Box 1)—have been found 
to be successful in improving diets and reduc-
ing overweight.

Policy actions can also be taken at the munic-
ipal level. Over the last decade, there has been a 
significant growth in response to urban food prob-
lems by municipal governments, several of which 
have potential to address the nutrition transition. 

In 2015, over 100 countries signed the Milan 
Urban Food Policy Pact, which calls for actions 
to “address non-communicable diseases associ-
ated with poor diets and obesity, giving specific 
attention where appropriate to reducing intake of 
sugar, salt, trans fats, meat and dairy products and 
increasing consumption of fruits and vegetables 
and non-processed foods.”60 Examples of city-level 
action to date include Medellín, Colombia, and 
Belo Horizonte and Curitiba in Brazil, which all intro-
duced lower-cost “popular” restaurants to increase 
access to healthier food; Quito, Ecuador, and 
Nairobi, Kenya, with urban agriculture programs; 
and Dakar, Senegal, with microgardens.61 While 
research evidence is inadequate to show if there is 
a direct cause-and-effect relationship, some posi-
tive signs are emerging. Obesity prevalence among 
children has started to decline in Curitiba, for exam-
ple.62 Obesity rates are also declining among chil-
dren in a handful of cities and states in high-income 
countries, including Amsterdam, which has a 
municipal-level program to decrease overweight, 
and a range of cities and states in the United States 
that have taken concerted actions to address the 
problem.63

Actions can also be taken to improve physical 
activity in cities; a systematic review of factors in the 
built environment that shape physical activity and 
obesity risk found that five “smart growth factors” 
(diverse housing types, mixed land use, housing 
density, compact development patterns, and open 
space) were associated with increased levels of phys-
ical activity, primarily walking.64

Box 1  A SCHOOL-BASED ANTI-OBESITY PROGRAM IN URBAN ECUADOR

ACTIVITAL was a participatory, school-based program aimed at improving dietary and physical activity behaviors among 
Ecuadorian adolescents in the urban area of Cuenca, Ecuador, over three years (2009–2012).1 Twin approaches were used—an 
individual classroom-based strategy comprising an interactive toolkit to assist teaching on healthy eating and healthy physical 
activity, and an environmental strategy that included participatory workshops with parents and food-shop staff (on topics such 
as healthy eating, activity, and portion sizes), along with social events such as the preparation of healthy breakfasts, motiva-
tional talks by famous local athletes, and the development of walking trails for the schools. These strategies were implemented 
in 10 intervention schools, while the normal curriculum was maintained in 10 other schools. Primary outcomes of the program 
were the nutritional value of dietary intake, physical activity, physical fitness, and screen time. Body mass index, waist circum-
ference, and blood pressure were among the secondary outcomes. Results showed that the intervention decreased added sugar 
and processed snack food intake, waist circumference, and blood pressure across all socioeconomic groups, while slowing the 
deterioration in fruit and vegetable intake and in physical activity.2
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A key question is how to generate political com-
mitment for these types of actions. Experience sug-
gests there will be significant pushback on policies 
designed to reduce consumption from the busi-
nesses producing the foods being consumed in 
excess.65 Experiences from high-income countries—
where the majority of obesity-prevention policies 
have been implemented—can provide insights. New 
York City, for example, successfully implemented a 
series of reforms to its food environment, which evi-
dence suggests was due to a range of factors includ-
ing a high-level champion, empowerment for bold 
action among city staff, use of data to drive policy 
proposals, and coalitions across government.66

RESEARCH NEEDS

Urban environments are becoming increasingly 
obesogenic, and not enough is known about 
approaches for transforming such environments into 
enabling environments for improved nutrition. Past 
research has identified three key components of 
enabling environments for nutrition, relating to: (1) 
knowledge, data, evidence, and their effective fram-
ing and communication; (2) political commitment, 
effective governance, and sound policy; and (3) 
leadership, capacity, and financing.67 Enabling envi-
ronments operate from the individual to the national 
level, and they encompass social, policy, institu-
tional, and spatial conditions.68

With regard to knowledge, first, more and bet-
ter information is needed on people’s diets, appro-
priately disaggregated. This means disaggregating 
urban data by socioeconomic status, given the 
extreme income inequalities in many urban con-
texts. Few national governments collect the data 
required to inform decision makers about what peo-
ple actually eat, and the United Nations has no func-
tioning global dietary database.69 Second, better 
information is needed on drivers of unhealthy diets—
for example, how and to what extent shopping ven-
ues and marketing affect dietary choices. In terms of 
action, more must be learned about potential policy 
options under different urban scenarios, and mon-
itoring and evaluation systems developed to track 

their effects and impacts. This applies to both diet 
and activity, and to their environmental and behav-
ioral drivers. Research should go beyond the pub-
lic sector to shine a light on the role of the private 
sector in cities. Promising approaches to generating 
incentives for effective partnerships to improve the 
accessibility and affordability of healthy diets should 
be investigated, as well as the role of private compa-
nies in driving the current nutrition transition. Much 
is context-specific, so it will be important to progres-
sively build a library of evidence in different contexts 
that also focuses on the replicability, scalability, and 
sustainability of programs.

The power of looking at cities is that while no 
country has yet managed to reverse a rising obesity 
trend, individual municipalities are now gaining trac-
tion with different approaches.70 A range of policy 
options are being implemented in different coun-
tries and cities from which lessons can be learned. 
Urgent attention is needed to evaluate the impact 
of these policies on diets. Given that knowledge 
derives from experience as well as from research 
evidence, “stories of change” need to be rigor-
ously documented as they emerge to highlight the 
processes and pathways of change.71 Experiential 
learning about the ways in which decision mak-
ers effectively navigate barriers and constraints to 
address the nutrition transition will be a crucial com-
plement to evidence from effectiveness studies.

The nutrition transition is well established, par-
ticularly in urban areas of low- and middle-income 
countries, with clear differences in diets, nutri-
tion, and health outcomes for urban residents com-
pared to their rural counterparts. These changes are 
shaped by socioeconomic status and by the food 
environments and broader urban environments 
within which people make their everyday decisions. 
Multiple policy options are becoming better defined 
and are being more rigorously tested. But to head 
off the worst of the nutrition transition in countries 
increasingly affected by the forces of urbanization, 
more information is needed on what people in cit-
ies are eating and how they are influenced in making 
their decisions, as well as what policies work, where, 
and for whom.
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KEY MESSAGES
■■ Rapid growth of cities is driving change in agricultural 

value chains—key factors include increased commer-
cial flows of agricultural goods, diet transformation, and 
the large role of commercial markets in meeting urban 
food needs.

■■ Megacities in developing countries are transforming 
value chains for high-value crops and for traditional sta-
ple food crops.

■■ The “quiet revolution” affecting staple-food value chains 
is increasing productivity through:

■■ Increased investment in technology and modern 
inputs, including fertilizers and improved seeds, by 
farmers close to cities.

■■ Use of mobile phones by farmers to better position 
themselves in markets.

■■ Greater vertical integration resulting from the 
growing scale of midstream and retail sections of 
the value chain—such as cold storage, rice mills, 
and supermarkets.

POLICY AND RESEARCH NEEDS
■■ What is the impact of the food value chain segments  

beyond the farmgate on employment, prices, and food 
security for both rural and urban populations?

■■ What role are urban markets playing in shaping agricul-
tural value chains?

■■ How are evolving agricultural value chains affecting 
opportunities for small producers?

■■ How can governments best kick-start changes in agricul-
tural value chains, including through investment in road 
and communications infrastructure, reliable electricity 
grids, and agricultural research and development?

Chapter 5
AGRICULTURAL VALUE CHAINS

How Cities Reshape Food Systems
BART MINTEN, THOMAS REARDON, AND KEVIN CHEN
Bart Minten is a senior research fellow, Development Strategy and Governance Division, 
International Food Policy Research Institute (IFPRI), Addis Ababa, Ethiopia. Thomas Reardon 
is a professor, Department of Agricultural, Food, and Resource Economics, Michigan 
State University, East Lansing, Michigan, USA. Kevin Chen is a senior research fellow, 
Development Strategy and Governance Division, IFPRI, Beijing, China.
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Food systems are changing rapidly in developed 
and developing countries alike.1 Explosive growth 
of cities along with the rapid emergence of an 
urban middle class are driving this transformation 
of food systems in developing countries.2 Urban 
growth leads to larger flows of agricultural pro-
duce from rural to urban areas as well as changes 
in the types of food marketed and consumed. Most 
urban residents rely on food markets, which provide 
a significantly higher share of food for urban pop-
ulations than for rural populations.3 For many farm-
ers in developing countries, urban food markets are 
becoming the most important end destination for 
their produce.

Urban and rural populations in developing coun-
tries have significantly different diets—on aver-
age, urban populations are both willing and able to 
spend more money on food. Branded and packaged 
foods are expanding rapidly in these urban markets. 
Annual growth rates of retail sales of packaged food 
products in developing countries are estimated to 
be much higher than in developed countries.4 Urban 
residents also eat increasingly more food away from 
home (that is, in restaurants).5 Moreover, in a num-
ber of developing countries, richer urban consumers 
are shifting consumption away from staples toward 

so-called high-value crops such as vegetables, fruits, 
dairy, meat, and fish.

The growing population eating “urban diets” 
combined with increases in rural-urban market flows 
in recent decades have led to changes in the food 
supply chains that link producers to urban con-
sumers. First, modern retail—supermarkets run by 
cooperatives or by the private sector—has emerged 
rapidly in developing countries. A large body of 
research explores the impact of modern retail on 
both consumers and producers.6 In many develop-
ing countries, traditional markets are still the pre-
dominant outlet, however. Second, the increasing 
importance of high-value crops has produced new 
marketing system structures—such as modern cold 
storage facilities—that reflect the particular charac-
teristics of these products, as compared to staples, 
such as perishability.7 Third, vertically coordinated 
agrifood chains have improved and expanded, lead-
ing to changes in mechanisms for input supply and 
output procurement.8

This research benefited from support provided by the Feed the 
Future Innovation Laboratory for Food Security Policy, funded 
by the Bureau of Food Security of the United States Agency for 
International Development.
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Traditional value chains for major crops and sta-
ples are changing too. Despite the importance of 
staple crops, few researchers have looked at the 
evolution of domestic rural-urban supply chains 
for these crops as societies become increasingly 
urban. For example, there are no integrated and 
cross-country studies of the various segments of 
the supply chain; nor good estimates of the share of 
final prices received by farmers as compared to the 
shares of the other components of the value chain; 
nor evidence on levels of wastage.

A STUDY OF TRADITIONAL VALUE CHAINS

To better understand how these traditional value 
chains are responding to urbanization and other 
drivers, our research team studied the rural-urban 
value chains that bring two major crops, potato and 
rice, to the capitals—all megacities—of three Asian 
countries (Bangladesh, China, and India), as well as 
teff, a major cereal, to the capital of Ethiopia. Surveys 
were carried out in the four study countries for each 
segment of the value chain for these crops to begin 
to answer questions about the value chain’s chang-
ing structure, technology adoption, prices, margins, 
quality, and wastage.9

These crops are essential to diets in these coun-
tries. Rice is by far the most important staple in 
each of the Asian countries studied, although the 
annual quantities consumed per capita range from 
160 kg in Bangladesh to 77 kg and 70 kg in China 
and India, respectively. The consumption of pota-
toes is much lower than rice, but it is still a major 
crop in these three countries, with annual con-
sumption at 33 kg per capita in China and 18 kg in 
India.10 In Ethiopia, teff is by far the most import-
ant cash crop by value and the most important crop 
in terms of area planted.11 Teff production was val-
ued at US$2.5 billion in 2013/2014, accounting for 
32 percent of the total value of Ethiopia’s cereal sec-
tor. The value of the commercial surplus alone—that 
part of production that is sold—was estimated at 
US$750 million, equal to the commercial surplus of 
all other cereals combined in the country.

TRANSFORMATION OF VALUE CHAINS

A number of transformations are occurring in com-
mercial value chains that link farms to the city for 
these three crops, according to the surveys’ findings. 

Many common assumptions about these value 
chains may no longer hold true as they evolve in an 
increasingly urban world. How are traditional food 
value chains changing?

Urban proximity matters. Since the burst of change 
in production of staple crops during the Green 
Revolution, uptake in agricultural technologies 
seems to have slowed. Productivity growth in a num-
ber of countries is widely thought to have reached a 
plateau and stalled. Today, there is call for renewed 
investments in technology development to address 
the global food crisis.12 However, looking at the sup-
ply zones of the four capital cities reveals substantial 
change in both technology use and in farming inputs 
in the last decade.13 Surprisingly, despite these 
changes, yields have changed little except for rice 
in China. This is partially explained by the fact that 
some farmers have switched to lower-yielding but 
higher-quality varieties to benefit from higher prices 
in the marketplace.

Cities have played a key role in technology adop-
tion (Figure 1). In Ethiopia, farmers located closer to 
the capital, Addis Ababa, where transport costs are 
lower, are reported in a preliminary study to have 
adopted modern inputs more frequently.14 Fertilizer 
use is more prevalent in areas closer to the city, 
and most agricultural intensification—as measured 
through the increasing use of chemical fertilizers—is 
occurring in these well-connected areas. Increasing 
fertilizer use seems to be driven by better availabil-
ity of fertilizers, improved incentives closer to cities 
because of higher output prices in relation to fertil-
izer prices, and better knowledge of best practices 
disseminated by extension agents. Improved seeds 
have spread quickly as well. Few farmers indicated 
that they used improved seeds 10 years prior to the 
survey in 2012. But by the time of the survey, use of 
improved seeds had increased dramatically to almost 
80 percent of the farmers who live close to Addis 
Ababa. People in more remote areas did not adopt 
improved seeds.

Mobile phones shape markets. When farmers in 
developing countries sell their crops, it is widely 
thought that they may face low prices because 
they are poorly informed about the market, or find 
themselves at the mercy of a field broker or con-
strained by tied credit.15 However, the surveys 
found that a significant number of farmers engage 
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Figure 1  Transport costs and adoption of modern technologies in Ethiopia
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knowledgeably in the market and the role of bro-
kers is limited. Most transactions are in cash, with 
advances and credit playing little role at the farm 
level. Moreover, access to information has increased 
significantly with the widespread availability of 
mobile phones.16 A large share of farmers inter-
viewed in commercial zones near large cities own 
mobile phones, ranging from a high of 97 percent 
in China to a low of 27 percent in Ethiopia (Table 1). 
In the three Asian countries, almost one-quarter of 
farmers in commercial zones had reached a price 
agreement by phone in their last transaction.17 For 
rice and potato supply chains in Dhaka, rice chains in 
Beijing, and potato chains in Delhi, almost all farmers 
who used phones contacted multiple traders before 
engaging in a transaction. Overall, 40 percent of sta-
ple suppliers in these rural-urban supply chains had 
contacted multiple buyers by phone in the context 
of  their last transaction. Access to phones is clearly 
empowering farmers and changing marketing sys-
tems in developing countries. The low number of 
phone users in Ethiopia illustrates the large variation 

across countries in farmers’ access to phones, which 
is still in an early phase in that country.18

the Growing scale of markets is changing value 
chains. The post-farmgate segments of the value 
chain—after the product leaves the farm—are often 
thought to be stagnant and dominated by small tra-
ditional processors and traders. However, in India 
and Bangladesh, large-scale operations, notably 
large cold storage operations run by private compa-
nies, are playing an important role in potato value 
chains, and are widely used by traders and small- and 
large-scale farmers. These cold storage operations 
are increasingly involved in markets for inputs (such 
as providing improved seeds), outputs (such as link-
ing farmers with traders), and credit.19 In all three 
Asian countries studied, the rice milling industry 
is undergoing restructuring and modernization. In 
Bangladesh, the milling segment is becoming more 
concentrated: the share of small mills is declining 
in the trade of both farmers and rice wholesalers.20 
Rice mills in all countries—especially the medium 

Table 1  Mobile phone use by commercial farmers near major cities

Production areas in commercial zone of

Unit Dhaka Beijing Delhi
Addis 
Ababa

Staple Crop Rice Rice Rice Teff

% of farmers who own a cell phone % 80 97 73 27

Use of phone in last transaction

Farmers who were in contact with buyer by phone % Yes 71 47 19 12

If used...

Farmers agreed upon price on the phone % Yes 58 34 51 71

Other buyers contacted % Yes 90 95 50 -

Average number of phone calls concerning this 
transaction

2.5 2.5 2.5 -

Vegetable Crop Potato Potato Potato

% of farmers who own a cellphone % 82 92 97

Use of phone in last transaction

Farmers who were in contact with buyer by phone % Yes 31 19 78

If used...

Farmer agreed upon price on the phone % Yes 66 18 60

Other buyers contacted % Yes 98 51 99

Average number of phone calls concerning this 
transaction

4.8 3.7 7.6

Source: E. Nakasone, M. Torero, and B. Minten, “The Power of Information: The ICT Revolution in Agricultural Development,” Annual 
Review of Resource Economics 6 (2014): 533–550. Reprinted with permission.
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and large mills—have made substantial investments 
in upgrading their equipment. In China, large mills 
are becoming increasingly vertically integrated with 
large retailers and large wholesalers.21 In Bangladesh 
and India, a shift is underway from loose to packaged 
rice, but packaging includes only mill information 
and no branding. In China, the rapid emergence of 
packaged and branded rice, especially from medium 
and large mills, is changing markets.22

Quality commands higher prices, even for staples. 
Undifferentiated commodities are usually thought to 
dominate the staples market, with little role for dif-
ferentiation based on product quality because peo-
ple are not willing or able to pay for higher-quality 
food. Most studies looking at the effect of quality in 
marketing systems have focused on the emergence 
of high-value products—fruits and vegetables, dairy, 
meat, and fish—and different marketing requirements 
for these products.23 However, our study revealed 
increasing demand for quality in staple products—
average urban consumers are willing to pay substan-
tial price premiums for better-quality staple foods.

Supply chains are short and margins are small. 
Food supply chains are often thought to be long, 
and longer chains are expected to lead to ineffi-
ciencies that increase the margin between the mar-
ket price and the farmgate price—what the farmer 
receives. For example, a case study of India argues 
that most agricultural trade is mediated by a large 
number of intermediaries, which not only inflates 
prices but also slows the movement of products 
from farmers to consumers, leading to large tran-
sit costs.24 However, we find that supply chains for 
crops are much shorter than commonly assumed. 
In the case of Ethiopia, usually just two interme-
diaries exist between agricultural producers and 
urban retailers.25 The margins between produc-
ers and consumers for the most common variety of 
rice vary from US$80 per ton in China to US$120 per 
ton in Delhi (Table 2). Despite the fact that rice has 
to be transported over a much longer distance in 
China compared to the other countries, rice margins 
are still significantly lower. For this common vari-
ety of rice, farmers obtain 69 percent, 74 percent, 
and 87 percent of the final retail price in India, 
Bangladesh, and China, respectively. In the case 
of teff in Ethiopia, the share to the farmer reaches 
79 percent. These are high shares in final retail 

prices, especially when compared to developed 
countries. For example, in the United States, potato 
farmers are estimated to receive only 15 percent of 
the final retail price.26

Margins increase with quality, but farmers see 
little benefit. Interestingly, the share of the final 
retail price accruing to the post-farmgate segments 
of the value chain is larger, both in relative and 
absolute terms, for higher-quality products (which 
command a higher retail price) (Table 2).27 Given 
increasing demand for these higher-quality prod-
ucts, the importance of the post-farmgate segments 
of value chains is expected to grow. The difference 
between the value of the post-farmgate segments 
for common variety and high-quality rice, as mea-
sured by the margin between producers and con-
sumers, is significant—a difference of US$40 per ton 
in Bangladesh, US$120 per ton in China, and US$130 
per ton in India. The farmgate price is only slightly 
higher for high-quality rice than for low-quality 
rice in India and Bangladesh, so for the farmer, the 
labor rewards for growing high- and low-quality 
rice are not significantly different. However, in 
Ethiopia, where the margins for higher-quality and 
lower-quality teff are similar, farmers do receive a 
higher price for the higher-quality variety. In the 
case of rice, farmers do not currently benefit from 
the relatively higher retail prices or the increased 
willingness to pay for quality staples. This is to be 
expected when farmers can easily switch from one 
variety to another. Most of the rewards as well as 
extra costs of producing a higher-quality product 
(related, for example, to storage, branding, packing, 
grading, milling, and polishing) are captured by the 
post-farmgate segment, not the farmer.

Waste is limited. Traditional supply chains for sta-
ples are thought to be burdened by high rates of 
food wastage. For example, a study in India found 
that average losses in horticulture value chains reach 
12 percent and in potato value chains, 11 percent.28 
In Bangladesh, an earlier study valued the annual 
loss due to wastage in the potato value chain at 
about US$70 million, using an estimate of 25 percent 
loss.29 In contrast, our study found that wastage rates 
are significantly lower than previously assumed. 
In Bangladesh, the share of potatoes wasted in 
the value chain or not used for consumption was 
found to be 5.2 percent in the harvest period and 
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6.4 percent in the off-season (that is, after stor-
age) of the total quantity entering the value chain 
(Table 3). Even lower rates of wastage were found 
in India. Waste is higher in China, possibly because 
of the significantly longer distances that potatoes 
are shipped. While some have argued that electric-
ity cuts in Bangladesh and India might lead to major 
losses of potato in cold storage, all cold stores sur-
veyed had access to diesel generators that kept 
them functioning during cuts, although at a higher 
cost. Waste during storage was quite low, esti-
mated at 1.2 percent in Bangladesh and 0.1 percent 
in India. The lower than expected wastage might 
be due to bad measurements in previous studies of 
total wastage. But it is also possible that the diffusion 
of mobile phones and improved roads have reduced 
wastage along traditional value chains.30 In addition, 
postharvest handling is important to waste rates, but 
it appears that many improved practices and invest-
ments have already been put in place, reducing 
waste from this stage to modest levels.

IMPLICATIONS FOR FOOD SECURITY

Although the food security debate has largely 
focused on the farm sector, midstream actors (trad-
ers, processors) and downstream actors (retail-
ers) also play an important role in the formation of 
food prices. Driven by urbanization, the increasing 

demand for quality and convenience, and the 
availability of better technologies for cold stor-
age and milling, the role of midstream and down-
stream agents is likely to continue growing. These 
post-farmgate segments are often neglected in 
discussions of food security, however. An obvious 
policy question is how to best facilitate this “quiet 
revolution” in traditional agricultural value chains. 
Interestingly, we found that the government played 
an important role in kick-starting changes in all four 
surveyed countries. Governments invested heav-
ily in infrastructure, subsidies (such as for cold stor-
age operations in India), or agricultural research 
and development (especially in China and India).31 
Although these governments were previously heav-
ily involved in the distribution of agricultural inputs, 
Bangladesh and China have increasingly moved out 
of input supply, except for seeds. At the same time, 
the changing demands of consumers and the result-
ing expansion of market opportunities are creat-
ing incentives for the private sector to step in and 
restructure the functioning of value chains.

FIVE KEYS TO STRENGTHENING 
AGRICULTURAL VALUE CHAINS

Five findings are clearly important to the policy 
debate on food system transformation,  food secu-
rity, and agricultural value chains:

Table 2  Average price structure for commercial farmers for common and better-quality crop varieties

Value chain to consumers in

Sales price Unit Dhaka Beijing Delhi Addis Ababa

Rice Teff

Most common variety a

Farmer price c USD/kg 0.28 0.54 0.27 0.67

Margin USD/kg 0.10 0.08 0.12 0.18

Retailer price USD/kg 0.38 0.62 0.39 0.85

Better-quality variety b 

Farmer price c USD/kg 0.30 0.57 0.31 0.77

Margin USD/kg 0.14 0.20 0.25 0.15

Retailer price USD/kg 0.44 0.77 0.56 0.92

Source: Authors’ calculations.

Note: a common variety: Bangladesh—coarse; India/China—common rice; Ethiopia—mixed teff

b better-quality variety: Bangladesh—medium rice; India/China—fine/non-aromatic rice; Ethiopia—white teff

c assuming a conversion ratio of 65 percent (no value attached to byproducts), rice equivalent
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1.	 As developing countries’ economies grow and 
urbanization takes off, greater attention on the 
part of policy makers to the post-farmgate seg-
ment of staple-food value chains is required. 
Post-farmgate activities have important impacts 
on employment and prices, and therefore on 
food security for urban as well as rural popula-
tions. Rapidly emerging small- and medium-sized 
agribusinesses in the post-farmgate segment are 
rising in importance, but are often neglected in 
policy discussions.32

2.	 Urban markets are rapidly growing and will con-
tinue to shape agricultural and food economies 
in these countries. These markets should be 
taken into consideration as cities are increasingly 
becoming engines of agricultural and food sys-
tem transformation.

3.	 While much policy debate centers on direct gov-
ernment operations in food value chains, such 
operations were generally quite small in the sta-
ple value chains studied. The implication is that 
the bulk of activity in agricultural value chains 
is private sector (traditional or modern) activity. 
Thus, emphasis should be placed on enabling 
the private sector’s involvement and providing 

incentives for the sector to support national food 
security objectives.

4.	 The indirect role of the governments in the four 
countries studied was important in enabling and 
at times providing incentives for the food system 
transformation: 

■■ Major investments in the 1990s and 2000s in 
rural areas, through research and develop-
ment, distribution of seed, and infrastructure, 
including in irrigation canal systems, road 
and railway systems, rural wholesale markets, 
power grids, and mobile phone communica-
tion grids, were essential to the transformation 
in the midstream of value chains observed by 
the study.

■■ Investing in agricultural extension was 
important overall, although the data sug-
gest a limited impact and availability of exten-
sion services in some areas, particularly in 
Bangladesh, China, and India.

5.	 As food and agricultural markets develop, quality 
and food safety standards will become increas-
ingly important in these growing domestic mar-
kets of developing countries. More attention to 
these concerns is needed.

Table 3  Wastage in the potato value chains

Wastage rates

Unit Dhaka Beijing Delhi

Wastage in value chain to consumer

Farmer % 1.2 2.2 0.0

Cold storage % 1.2 - 0.1

Rural wholesaler % 1.7 3.1 0.0

Urban wholesaler % 0.3 1.5 0.2

Urban retailer % 2.0 3.2 3.0

Total wastage in harvest period % 5.2 9.9 3.2

Total wastage in off-season % 6.4 - 3.3

Wastage at retail level

Size of last transaction kgs 220.0 476.6 50.7

Total wastage in last transaction kgs 4.4 15.1 1.5

Wastage:

Thrown away immediately after purchase kgs 1.1 - 0.7

Thrown away because unable to sell in time kgs 3.1 - 0.8

Source: Authors’ calculations.
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KEY MESSAGES
■■ Urbanization is moving fastest in Africa south of the 

Sahara, with major implications for food security and 
other governance challenges.

■■ Large urban poor populations rely heavily on the infor-
mal economy for accessible, affordable food. Most eggs, 
meat, fish, and milk sold to the urban poor are from 
informal markets.

■■ Food security policies in urban Africa face institutional, 
administrative, and political challenges:

■■ Lack of local mandate for food security under decen-
tralization policies.

■■ Lack of cross-sectoral, cross-ministerial pol-
icy integration.

■■ Political contest over cities that occasionally leads 
to violence.

■■ Government interventions have focused on control, reg-
ulation, and often violent eradication of the urban infor-
mal food economy.

POLICY AND RESEARCH NEEDS
■■ What tools can institutionalize regular engagement 

between local governments and informal workers?
■■ How can the informal economy be actively incorporated 

into discussions of urban food security?
■■ How can vertical and horizontal cooperation across sec-

tors and ministries be promoted to improve governance 
of the informal sector?

■■ What approaches, such as training informal sector work-
ers, can improve food safety and support the benefits 
provided by the sector?

Chapter 6
GOVERNANCE

Informal Food Markets 
in Africa’s Cities
DANIELLE RESNICK
Danielle Resnick is a senior research fellow, Development Strategy and Governance 
Division, International Food Policy Research Institute, Washington, DC, USA.
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Urbanization is a global phenomenon, but in Africa 
south of the Sahara1 its pace and impact are partic-
ularly notable. Africa’s urban population is the fast-
est growing in the world. By 2030, the continent is 
expected to reach a tipping point, when for the first 
time the majority of the region’s population will live 
in urban areas.2 These broad trends capture a tre-
mendous degree of variation across urban Africa, 
ranging from the megacities of Kinshasa and Lagos, 
which are home to more than 10 million people, to 
secondary cities like Tema in Ghana and Ndola in 
Zambia, with populations of fewer than 750,000 peo-
ple.3 While these demographic shifts contribute to 
a number of urban policy challenges, including lim-
ited housing supplies, infrastructure bottlenecks, 
pressure on scarce public services, and environmen-
tal degradation, the implications for food security in 
urban Africa are equally significant.

The urban poor are more vulnerable than their 
rural counterparts are to fluctuations in food prices 
and exchange rates. Urban residents in Africa are less 
likely to produce food for their own consumption and 
they devote a higher share of their household bud-
gets to food purchases than rural populations.4 This 
vulnerability was evident during the 2008 and 2011 
global food price spikes, when Africa experienced the 

highest incidence of urban food price riots.5 Africa’s 
urban centers are characterized by both a growing 
middle class and growing urban poverty.6 Significant 
pockets of food insecure populations can be found in 
even the wealthiest countries in the region. For exam-
ple, food insecurity is endemic in the poorest neigh-
borhoods of Gaborone, Botswana, and Windhoek, 
Namibia.7 More broadly, diets in African cities rely 
heavily on starchy staples, and this lack of diversity 
contributes to malnutrition.8

The governance challenges to enhancing food 
security in urban Africa span institutional, adminis-
trative, and political dimensions. Institutionally, food 
security policies involve intersectoral coordination 
across multiple ministries, which typically occurs 
under the leadership of ministries of agriculture or 
health. When the focus is explicitly on the urban 
dimensions of food security, greater engagement is 
needed with ministries of urban and local develop-
ment. National food security strategies, however, are 
often created parallel to, rather than in concert with, 
urban development strategies. This hinders full inte-
gration of urban food security into national planning. 
For example, Uganda’s recent national urban policy 
focused on water, housing, and waste management 
but neglected food security.9
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Administratively, many African countries are pur-
suing varying degrees of decentralization, which 
implies that a growing number of government actors 
are engaged in different dimensions of urban food 
security. But food security policy formulation is 
rarely devolved entirely to local or municipal gov-
ernments, precisely because food security commit-
ments require sustained financing and intersectoral 
capacity that is often even weaker at the subnational 
than at the national level. Moreover, local auton-
omy over food security could result in uneven prog-
ress across communities within the same country. 
In South Africa for instance, arguably one of the 
region’s most decentralized countries, local govern-
ments have no clear mandate over food security.10 
Local governments are, however, often granted 
administrative authority to regulate urban markets, 
particularly when it comes to monitoring adherence 
to food safety regulations. Yet this authority is often 
shared between urban councils and national minis-
tries, which muddles accountability.

Politically, as cities become more economically 
important and home to a sizable share of voters, 
they can become a focal point for power disputes 
between mayors and presidents and between rul-
ing and opposition parties.11 At its most extreme, 
this culminates in political violence that dispropor-
tionately affects the urban poor, including their 
food security. For example, intense fighting during 
the 2000s in Côte d’Ivoire’s commercial capital of 
Abidjan severely reduced dietary diversity among 
the city’s population.12

This chapter explores the linkages between 
these governance dimensions and urban food secu-
rity through the lens of the informal economy.13 
Oversight of the informal economy rarely falls to 
any one particular ministry, and its regulation is 
typically shared between local and national gov-
ernments. As an important source of votes, the sec-
tor is also sometimes politicized by presidents and 
mayors, especially around elections. While most of 
the urban poor rely heavily on the informal sector, 
including street traders and marketers, for access 
to affordable food, adherence to food safety stan-
dards is much less constrained than for those oper-
ating in the formal food sector. Concerns over food 
safety partially explain the difficult relationship 
between African governments and the informal sec-
tor, which is characterized by alternating periods of 
harassment and appeasement. This chapter reviews 

these dynamics and highlights approaches that 
have enabled governments to protect the health 
of low-income urban consumers while allowing the 
informal economy to thrive and contribute to food 
security and nutrition.

THE INFORMAL ECONOMY 
AND FOOD SECURITY

In many African cities, the informal economy has 
long been the linchpin of food security for the urban 
poor.14 Despite the trend of supermarket expansion 
in the region, the urban poor continue to depend 
heavily on informal markets and street vendors for 
daily purchases and use supermarkets only peri-
odically for bulk purchases of staples.15 Most of the 
eggs, fish, meat, and milk sold to the poor in urban 
Africa are from informal markets. In countries such 
as Côte d’Ivoire, Kenya, Mali, and Uganda, 80 to 
90 percent of raw milk is purchased from vendors or 
small-scale retailers.16 More broadly, a survey of over 
6,000 households in low-income neighborhoods 
in 11 African cities found that 70 percent of urban 
households regularly purchase their foods from the 
informal market or street vendors.17 Notably, reliance 
on the informal sector varies depending on how 
wealthy a country is: 90 percent of households in the 
South African cities of Cape Town and Johannesburg 
buy their food from supermarkets compared with 
only 23 percent in Maputo, Mozambique.18

Indeed, many observers contend that supermar-
kets in Africa are still largely a niche element of food 
retail and will continue to be so in the near future.19 
A study focused on Kenya predicts that supermarket 
chains will continue to capture only a fraction of the 
urban fresh fruit and vegetable market.20 Similarly, 
despite the presence of supermarkets in Zambia for 
more than 20 years, they still serve only a small share 
of the population.21

The informal economy is critical to urban food 
security for several reasons. First, informal markets 
tend to be located closer to low-income housing 
settlements than are supermarkets, making infor-
mal markets the main source of food for many of 
the urban poor. Itinerant traders offer a convenient 
source of foodstuffs for busy urbanites. Physical 
proximity is especially important because in many 
African cities irregular provision of electricity makes 
long-term refrigeration difficult, requiring almost 
daily food purchases.
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Second, the informal economy improves food 
affordability through both incomes and prices. 
Informal vendors can sell in smaller quantities, at 
lower prices, and on credit.22 Moreover, the informal 
economy is a critical source of income for the urban 
poor, accounting for approximately 72 percent of 
nonagricultural employment in Africa.23 Street vend-
ing and informal trade are especially important 
sources of livelihoods and financial independence 
for women, who are the primary sellers of street 
foods and perishable goods, such as fruits and vege-
tables.24 In addition, informal trade is often the entry 
point into urban employment for newly arrived rural 
migrants.25

Third, the informal economy plays a critical role 
in the agricultural value chain. Many value chains 
have two tracks, with formal value chains serving 
middle- and upper-class consumers and export 
markets and informal ones serving low-income con-
sumers in domestic markets.26 Poor rural small-
holders face lower barriers to entry when selling to 
informal traders and markets than to more formal 
and regulated markets. Yet even some large-scale 
agribusiness companies expand their markets by 
segmenting their consumers via the informal sec-
tor. In the dairy sector, for example, companies 
sell single-serving milk sachets to vendors who 
lack refrigeration and who in turn sell them to the 
poor.27

GOVERNANCE OF THE 
INFORMAL ECONOMY

Despite the importance of informal markets to the 
food security of the urban poor, African govern-
ments have a difficult relationship with the sector. In 
fact, many African countries still retain colonial-era 
legislation on street vending that penalizes both 
sellers and buyers.28 Unpredictable “decongestion” 
exercises by governments often involve arresting 
and fining informal vendors, confiscating their mer-
chandise, and demolishing market stalls. The Accra 
Metropolitan Assembly in Ghana even established a 
Fast Track Court in the mid-2000s for trials of street 
hawkers who had been arrested.29

Violence toward members of the informal sec-
tor, as reported in the media, has increased in the 
region over the last two decades (Figure 1). These 
episodes include Zimbabwe’s Operation Restore 
Order (2005), Malawi’s Operation Order (2006, 
2015), Nigeria’s Zero Tolerance Campaign in Lagos 
(2009), South Africa’s Operation Clean Sweep (2013), 
and the Keep Zambia Clean and Healthy campaign 
(2007, 2015). This violence not only hurts a vulner-
able sector of society that is already food insecure 
but also reduces access for others who depend on 
the sector for many of their fresh and nutrient-dense 
foods. For instance, in the wake of Operation Order 
in the Malawian cities of Blantyre, Lilongwe, and 

Figure 1  Episodes of violence against informal workers in Africa
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Zomba, higher food insecurity was observed among 
the poor when vendors were forced to the cities’ out-
skirts.30 While harassment of informal vendors is not 
unique to Africa and is also present in Southeast Asia 
and Latin America, the scale of the informal econ-
omy and its importance to urban livelihoods is much 
greater in Africa than it is in those regions.31 Violent 
crackdowns on the sector can have serious conse-
quences for Africa’s urban food security.

This behavior toward the informal sector reflects 
many of the region’s urban governance challenges. 
Institutionally, it is rare to find high-level government 
ministries that explicitly promote the interests of infor-
mal workers. In the absence of such support, a vibrant 
set of informal sector workers’ associations emerged 
in the region over the last decade to address govern-
ment harassment.32 Yet many of these associations 
are too fragmented or underfunded to affect the pol-
icy process.33 Administratively, authority over reg-
ulating informal sector activities can be extremely 
confusing. Higher levels of government may contra-
vene the actions of lower tiers. For instance, in 2009, 
Zambia’s Ministry of Local Government and Housing 
paid the Zambian police service to remove street 
vendors in Lusaka’s central business district, thereby 

directly intervening in an area of responsibility dele-
gated to the Lusaka City Council.34 Politically, infor-
mal markets can become infiltrated by partisanship, 
and informal workers heavily influenced by party pol-
itics, which can affect how both markets and vendors 
are treated by governments.35 Zimbabwe’s Operation 
Restore Order, for example, was launched by the rul-
ing party in all major urban areas after the party lost 
the 2005 parliamentary elections in these constituen-
cies. The violent demolition campaign caused over 
700,000 urban poor to lose their homes and informal 
businesses and exacerbated already insufficient food 
access for this population.36 As seen in Figure 2 with 
reference to public opinion in Zambia, such draconian 
policies toward informal workers enjoy relatively high 
levels of support from middle-class constituents who 
work in the private and government sector.

INFORMALITY AND FOOD SAFETY
While politics plays an important role, governments 
justify their harsh treatment of informal sector work-
ers by pointing to concerns about tax evasion, tres-
passing on private land, traffic congestion, and food 
safety. Certainly informal markets are less likely to 

Figure 2  Should street vendors be banned? Views in Zambia 
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take measures to assure food safety. Many vendors 
and marketers operate in settings without access 
to electricity, waste disposal, clean water, or appro-
priate sanitation practices, meaning that foods are 
often not handled hygienically.37 This increases the 
risk of foodborne illness for the urban poor, with its 
own set of problems, but also contributes to micro-
nutrient deficiencies.38 While the informal food sec-
tor can offer consumers low prices, the trade-off 
is less regulation of quality control and labeling 
than is found in formal food value chains, leaving 
poor consumers more vulnerable to contaminated, 
adulterated, and spoiled foods.39 Crackdowns and 
harassment do not necessarily improve these cir-
cumstances, though. In fact, research in developing 
countries such as Brazil suggests that frequent crack-
downs reduce the incentives for those in the informal 
food economy to invest in the practices or equip-
ment that would improve food safety.40

LESSONS FROM POLICY INTERVENTIONS

One common policy intervention in Africa is to 
upgrade or build new marketplaces with proper sani-
tation and lighting in order to move informal vendors 
off the streets while also addressing food safety con-
cerns. Yet these efforts rarely succeed in permanently 
discouraging traders from returning to the streets. 
Rising land costs in major cities, overlapping land 
claims in city centers, and a dearth of suitable land 
under public ownership often result in new markets 
being built on less expensive peri-urban land—often 
located far from informal workers’ regular custom-
ers.41 Moreover, fees for stalls in upgraded markets 
are often expensive, so stalls go to more affluent ven-
dors or foreigners rather than the poorest traders.42 
Politics also plays a role in these processes, as seen 
in Dakar, Senegal, where a popular opposition-party 
mayor attempted to raise money for a new market for 
street vendors through a municipal bond, an initiative 
ultimately thwarted by the national government.43

In addition to market improvements, govern-
ments could protect the interests and health of 
low-income urban consumers and still allow the 
informal economy to thrive by focusing more on 
education and training. In Kenya, where infor-
mal milk trading accounts for about 86 percent of 
milk sold, Kenya’s Dairy Board established a Dairy 
Traders Association in 2009 that provides informal 
traders with training on the basics of milk hygiene 

and simple quality tests. Upon completion of the 
short training course, traders receive a certificate to 
obtain a milk vending license and therefore avoid 
receiving a fine from the Dairy Board.44 Similarly, 
in Nigeria, the International Livestock Research 
Institute designed a training course for butchers’ 
associations in informal markets to improve hygienic 
behavior and develop best practices. In return, 
butchers can display their completion certificates to 
customers, and they often disseminate their learning 
to colleagues within their associations.45 In Dakar, 
where women comprise a majority of those sell-
ing prepared food in the streets, illiteracy and poor 
education often contribute to a lack of awareness 
about sanitation standards. After a community was 
trained in food hygiene by a local nongovernmental 
organization, the participating women successfully 
lobbied for canteens where they could safely pre-
pare foods.46 Scaling up such interventions with 
street-vending and marketing associations, and cap-
italizing on mobile technology, could significantly 
contribute to the transfer of knowledge on hygienic 
food preparation practices and change behaviors 
accordingly (Box 1).

More broadly, a variety of options exist for 
improving the governance of the informal econ-
omy beyond addressing food safety concerns. 
These include institutionalizing regular engagement 
between local governments and informal workers 
within management units of city councils and mar-
ketplaces.47 One attempt at this is Zambia’s 2007 
Markets and Bus Station Act, which aimed to place 
the control of markets and bus stations under man-
agement boards. In the case of markets, these 
boards include representatives of local authorities, 
vendors, and consumers who decide jointly how 
markets operate. This transparency and engage-
ment in turn encourage many vendors to pay the 
requisite stall fees that cover investments in sanita-
tion and other infrastructure.48 Relatedly, improved 
transparency in the use of stall fees and other taxes 
enhances accountability between informal work-
ers and the government. Fiscal earmarking of such 
payments explicitly for improved infrastructure in 
markets could build trust between authorities and 
informal workers while also increasing local govern-
ment revenue.49

Approaches in other regions are instruc-
tive and feasible in the African context. In Hanoi, 
Viet Nam, vendors and the government arrived at a 
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compromise approach known as “restricted toler-
ance”— street vendors can work freely during cer-
tain times of the day if they clean up any street litter 
at the end of their allotted time.50 In Peru, informal 
workers are participating in developing a law on 
self-employment and working with Lima’s city gov-
ernment to revise street-vending bylaws.51 In Africa, 
participatory engagement of street vendors and 
marketers in reforming anachronistic legislation that 
legitimizes arbitrary harassment of informal workers 
offers a likely first step in improving governance.

BRINGING URBAN FOOD 
SECURITY INTO POLICY

Urban spaces are not just characterized by demog-
raphy and geography but also by a distinct set of 
legal, institutional, and governance dimensions that 
should be taken into account by any policy recom-
mendations to tackle food security. Common pol-
icy efforts thus far to address urban food security 
include urban agriculture and biofortification pro-
grams. An equally important component should be 
more proactive incorporation of the informal econ-
omy into policy discussions on urban food security 
combined with less harassment of those whose liveli-
hoods depend on the sector.

This is particularly important because Africa’s 
urban expansion has occurred largely in the con-
text of low per capita economic growth and only 
negligible shifts in the economic structure of most 
countries toward more formal sector employ-
ment.52 Without sufficient formal sector jobs, the 

informal sector will continue to be a key source of 
employment and food access for the urban poor. 
Tellingly, the particular importance of food safety 
within the informal economy is a major issue in East 
and Southeast Asia as their growing middle classes 
become increasingly concerned with tracing the ori-
gin of their food.53 This further suggests that food 
safety and urban informality will continue to dom-
inate the agenda of African policy makers for the 
foreseeable future, as the middle class is only just 
beginning to expand in the region.

More broadly, in an era of decentralization and 
rapid urbanization in Africa, addressing urban food 
security requires horizontal cooperation across sec-
tors and ministries as well as vertical coordination 
across tiers of government. Additionally, it requires 
novel approaches, including many of those dis-
cussed here, for addressing longstanding dilem-
mas for urban planners and local governments, 
including how to humanely manage the informal 
sector and harness its potential to improve food 
security. As policy interest grows in secondary cit-
ies and towns, which do not yet face such intense 
service delivery pressures and high land values, 
an opportunity exists to plan the design of mar-
kets to best accommodate informal workers as 
these cities grow.54 Moreover, with the Sustainable 
Development Goal on inclusive cities (SDG 11) 
and the launch of the United Nations’ New Urban 
Agenda, the possibility is greater than ever before 
to better integrate a focus on food security and 
management of the informal economy into urban 
planning processes.

Box 1  THE POWER OF PARTICIPATION: WHAT ROLE FOR INFORMAL SECTOR ASSOCIATIONS?

Informal sector associations representing the urban poor have grown tremendously over the last decade, facilitated by inter-
national umbrella organizations such as Shack/Slum Dwellers International and Women in Informal Employment: Globalizing 
and Organizing. While growth of these associations resulted in fragmentation and competition in some cases, useful examples 
show where they have played a key role in advancing informal sector interests.1

For instance, Kenya’s Federation of the Urban Poor (Muungano wa Wanavijiji) worked to establish a Food Vendors Associ-
ation within some of Nairobi’s informal settlements to map vending locations and their proximity to environmental hazards, 
such as flooding, sewage, and garbage heaps. Leaders of the association are all women and they undertake routine clean-ups of 
hazardous areas in their settlements.2 Such practices could be replicated elsewhere with engagement of informal associations 
and support from local governments, donors, and the private sector. The resulting information could be communicated via 
text message to both consumers and food vendors so that such areas could be avoided and targeted for drainage and garbage 
collection by municipal authorities.
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“Street vending and 
informal trade are 

especially important 
sources of livelihoods and 

financial independence 
for women, who are the 
primary sellers of street 

foods and perishable 
goods, such as fruits 

and vegetables.”



REGIONAL 
DEVELOPMENTS
2016 saw important developments with potentially wide repercussions 

for food security and nutrition in individual countries and regions. 

This section offers perspectives on food policy developments across 

the major regions: Africa, the Middle East and North Africa, Central 

Asia, South Asia, East Asia, and Latin America and the Caribbean. 

Urbanization trends and related impacts on food security and nutrition 

are presented for each region. The individual regional sections cover 

many other critical topics:

■■ Acceleration of cooperation and investment in Africa to improve food 

security in the face of climate challenges and low commodity prices

■■ Continuing conflict in the Middle East and North Africa, while some 

countries begin to face policy reform needs and realities of low oil 

prices 

■■ Central Asia’s promotion of agricultural diversification and regional 

integration to increase economic resilience 

■■ South Asia’s rapid growth and new investments and policies in the 

agriculture sector

■■ Urbanization, changing diets, and regional growth in East Asia

■■ Recession in major economies of Latin America and the Caribbean 

along with El Niño’s effects on regional prospects
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The year 2016 was challenging for many African 
countries as they continued to adjust to lower com-
modity prices and more limited external finance. 
Overall gross domestic product (GDP) growth for 
Africa south of the Sahara was expected to reach 
only 1.4 percent in 2016, representing a sharp 
break from the high growth rates the region had 
enjoyed since the 2000s. The low growth was con-
centrated in the half of African countries that are 
major exporters of oil and mineral resources; most 
non-resource-exporting countries continued to 
grow at strong rates in 2016 (Figure 1).1 In some 
resource-exporting countries, slow adjustment to 
changing conditions led to shortages of foreign 
exchange and rising government debt.2

Measures of poverty, hunger, and malnutrition 
improved steadily but slowly throughout the faster 
growth period of the 2000s and the recent eco-
nomic deceleration. The share of the population that 
is malnourished dropped from 22.2 percent in 2003 
to 16.3 percent in 2015.3 Measures of child malnu-
trition declined but levels remain high, with the rate 
of stunting (low height-for-age) in children under 
five years at 33.7 percent in 2015. Africa south of the 
Sahara remained the region with the most serious 
levels of hunger, as measured by the Global Hunger 
Index (GHI), although its GHI score improved sig-
nificantly over the past decade.4 Poverty, measured 
by the headcount ratio at US$1.90 per day, dropped 
from 46.5 to 40.1 percent between 2003 and 2015.

Africa continued to show steady growth in 
agricultural value added, although annual aver-
age growth during the 2008–2015 period 
(3.35 percent) was lower than in the 2003–2008 
period (4.67 percent). The continent as a whole did 
not reach the Maputo Declaration target of 6 percent 
annual agricultural growth, although 11 individual 
countries met the target during 2008–2015.

Similarly, Africa as a continent did not meet the 
Maputo Declaration target of allocating 10 percent 
of public expenditure to agriculture. The average 

share of agricultural expenditure declined from 
3.6 percent in 2003 to 2.6 percent in 2014. Absolute 
levels of agricultural expenditure did increase over 
the period, however. This increase occurred despite 
the impacts of the global financial crisis of 2008–
2009, the decline in official development assistance 
received, and more limited fiscal resources in gen-
eral, as well as the high demand for public spending 
on other social services. Five countries met the tar-
get during the 2003–2008 and 2008–2014 periods, 
and several more came close.

CONTINENT-WIDE EFFORTS 
TO ACCELERATE CAADP

The year 2016 kicked off with a continent-wide 
campaign called “Seize the Moment” to acceler-
ate implementation of the Comprehensive Africa 
Agriculture Development Programme (CAADP) 
and help ensure impact at the grassroots level. 
Led by African governments, the African Union 
Commission, the New Partnership for Africa’s 
Development (NEPAD) Planning and Coordinating 
Agency, the African Development Bank, and the 
Alliance for a Green Revolution in Africa, the cam-
paign seeks to keep agriculture as a priority and 
secure necessary political, policy, and financial 
commitments to achieve goals outlined in various 
national, continental, and global agreements, includ-
ing national agriculture and food security invest-
ment plans.

The Seize the Moment campaign also seeks 
to enhance progress toward mutual accountabil-
ity, under which stakeholders track their commit-
ments and hold each other accountable for results 
and impact on the ground. The campaign has 
increased momentum for planning the first CAADP 
Biennial Review.

In addition to putting systems in place to sup-
port countries planning their second-generation 
agriculture and food security investments, the 
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African Union Commission and the NEPAD Planning 
and Coordinating Agency laid out a roadmap for 
the Biennial Review process. The International 
Food Policy Research Institute (IFPRI) and Regional 
Strategic Analysis and Knowledge Support Systems 
(ReSAKSS) are providing technical support to 
countries and regional economic communities in 
the preparation of Biennial Review reports and 
second-generation investment plans. A task force 
comprising leading experts from IFPRI and other 
institutions will provide training, backstopping, and 
quality assurance for local and regional experts to 
support country-level analytical work.

DROUGHT IN EASTERN AND 
SOUTHERN AFRICA

The 2015–2016 El Niño event, one of the strongest 
on record, caused severe drought in southern and 
eastern Africa as well as flooding in parts of east-
ern Africa. Although the event ended in early 2016, 
its impacts on global weather patterns continue 
to affect agricultural production and food secu-
rity. Countries across eastern and southern Africa 
experienced poor harvests in 2016, leading to 

rising food prices. Several governments declared 
national emergencies and issued appeals for human-
itarian aid. For example, the Ethiopian govern-
ment and development partners called for aid in 
August 2016 for 9.7 million people in need of food 
and other assistance.5 As of November 2016, the 
Southern African Development Community (SADC) 
projected that 41 million people in southern Africa 
would be affected by the drought in 2016–2017, of 
whom 28 million were already in need of immediate 
humanitarian assistance.6 Although millions of peo-
ple across the region were reached by humanitarian 
aid, large funding gaps remained, and the Famine 
Early Warning Systems Network (FEWS NET) pro-
jected that crisis conditions would persist in a num-
ber of countries throughout 2016.7

The drought highlighted the urgent need to 
increase the resilience of communities and countries, 
given the increasing frequency of climate shocks. 
SADC’s Regional Humanitarian Appeal described 
progress made in establishing national resilience 
strategies in Malawi, Lesotho, and Zimbabwe, and 
called for further efforts to enhance resilience. These 
could include agricultural and financial innovations 
such as climate-smart agriculture, weather insurance, 

Figure 1  Annual average GDP growth, 2000–2014 and 2015–2016
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and collective group savings, as well as strength-
ened social services and social protection systems.8

URBANIZATION, FOOD 
SECURITY, AND NUTRITION

Africa has been urbanizing rapidly for several 
decades, and the trend is expected to continue. The 
number of people living in cities nearly doubled 
between 1995 and 2015, and the urban population 
is expected to nearly double again over the next 
two decades.9 Cities offer potential impetus to eco-
nomic growth, but careful policy action is needed 
to ensure that benefits are realized. Urbanization in 
Africa appears to differ in some ways from that seen 
in other regions. City growth in Africa has been less 
concentrated, with small- and medium-sized cit-
ies growing faster than large cities.10 For example, 
in rapidly urbanizing western Africa, 40 percent of 
the region’s urban population lives in metropolitan 
areas, while the other 60 percent lives in secondary 
cities, often found near large cities and along high-
ways and transport corridors.11 A 2007 World Bank 
study found that urbanization is associated with fall-
ing poverty in most developing regions, but to a 
much lesser extent in Africa south of the Sahara.12 
Urbanization is often driven by rising agricultural 
productivity in rural areas and increasing indus-
trial activity in urban areas, but neither of these 
trends has been as pronounced in Africa as in other 
regions.13 Also, capital investments in Africa remain 
low compared to other developing regions, some of 
which increased infrastructure investments during 
periods of rapid urbanization and experienced 
greater poverty reduction.14 Nonetheless, recent 
findings indicating that migration into smaller towns 
may be associated with more inclusive growth bode 
well for Africa. For example, a study from Tanzania 
and another study looking across developing coun-
tries found that migration to secondary towns or the 
rural nonfarm economy has a much larger effect on 
poverty reduction than does migration to metropol-
itan areas.15

One important potential benefit of urbanization 
in Africa, alongside the growth of a middle class, 
is the increasing demand from urban food mar-
kets for agricultural products. Urban areas account 
for a disproportionate share of food demand.16 
Demand for processed and nonperishable foods 
increases sharply as incomes rise, which presents 

opportunities for the expansion of value added 
and employment in post-farmgate segments of 
food value chains, such as processing.17 Evidence 
exists that domestic small and medium agribusiness 
firms are increasingly active in storage, process-
ing, transport, and wholesale and retail activities 
catering to urban markets.18 To realize the employ-
ment and income benefits of growing urban food 
demand, though, domestic producers and firms 
must be able to respond to that demand rather than 
lose the opportunity to imports.19 Necessary policy 
responses include urbanization strategies and urban 
planning to ensure the adequacy of infrastructure 
and services, as well as measures to enhance agri-
cultural productivity, both on-farm and in processing 
and other downstream segments of value chains, to 
enable domestic producers to meet growing food 
demand.20 Moreover, increased investments in basic 
market and road infrastructure services in small- and 
medium-sized cities that are more closely tied to 
the rural nonfarm economy are key for more inclu-
sive growth, employment opportunities, and pov-
erty reduction.

Urbanization and a growing middle class are 
associated with a dietary transition toward increased 
consumption of processed and animal-based foods, 
which can lead to serious nutritional challenges in 
the form of overweight and obesity. Over a dozen 
African countries already face the double burden 
of malnutrition characterized by the coexistence 
of undernutrition with overweight and obesity.21 
Although the double burden of malnutrition typically 
emerges as countries achieve middle-income status, 
evidence is growing that the problem is now emerg-
ing at earlier stages of countries’ economic devel-
opment.22 African countries need to formulate food 
and agriculture policies that address food security 
without exacerbating the potential for overweight 
and obesity.

KEY CHALLENGES AND 
THE WAY FORWARD

Sustaining CAADP’s momentum and realizing the 
ambitious 2014 Malabo Declaration commitments 
will require countries to intensify their implementa-
tion efforts and meet funding targets.23 Countries 
will need to address challenges arising from lim-
ited technical and institutional capacities in planning 
and implementation as well as weak interministerial 
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coordination, and also strengthen mutual account-
ability platforms.24

Moderately higher growth is expected for Africa 
in 2017, but with commodity prices expected to 
remain low in the medium term, countries will need 
to adjust to a long period with a markedly differ-
ent external environment than that of the 2000s. 
Countries that have been hardest hit, particularly 
oil exporters, will need strategies to restore macro-
economic stability, while countries still showing 
strong growth will need to be wary of their own ris-
ing debt and consider building buffers to guard 
against future crises.25

The severe drought in eastern and southern Africa 
and the scale of humanitarian need underline the 
urgency of strengthening the resilience of communi-
ties in the face of climate shocks. Efforts are under-
way at the continental and national levels to meet the 
Malabo Declaration commitment of enhancing resil-
ience of livelihoods and production systems. The 
Africa Climate-Smart Agriculture Alliance, launched 
by the NEPAD Planning and Coordination Agency 
in 2014 in partnership with international research 
institutions and nongovernmental organizations, is 

working to develop national plans to scale up adop-
tion of climate-smart technologies and practices in a 
number of countries. The African Union Commission 
and NEPAD Planning and Coordination Agency 
are coordinating technical support to help coun-
tries incorporate climate-smart agriculture into the 
next round of national agriculture and food security 
investment plans.

In light of urbanization, the rise of a middle class, 
and growing demand for processed and perish-
able foods, the private sector can play a key role 
in the food supply chain, operating in the process-
ing, wholesale, retail, and transport segments. 
Governments must continue to improve the environ-
ment for private sector investments in agriculture 
and agribusiness through policy reforms that, for 
example, provide secure land tenure and favorable 
terms to access credit, or reduce barriers to licensing 
and input importation. Investments in infrastructure, 
such as roads and electricity, in cities of all sizes are 
critical. Policy reforms that encourage the consump-
tion of healthier foods are also needed to address 
the double burden of malnutrition, in view of chang-
ing dietary patterns.
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In the Middle East and North Africa (MENA) region, 
conflict and insecurity remained the key barri-
ers to development progress in 2016. Although 
the world as a whole is reportedly a safer, less 
conflict-ridden place than at any other time in his-
tory, the MENA region suffers from continuing and 
increasing warfare.1 Conflict remains most intense 
in Iraq, Libya, Syria, and Yemen, where the World 
Food Programme estimates that 40 million peo-
ple (or about half of the population) are in need of 
humanitarian assistance.2 Most other MENA coun-
tries are also directly or indirectly affected by con-
flict. The ranks of internally displaced persons as 
well as refugees fleeing conflict and its conse-
quences have swelled to more than 25.5 million in 
the region.3 Jordan and Lebanon shelter most of 
these refugees, at significant economic cost and 
with associated social tensions, despite some pos-
itive externalities created by refugees—including 
increases in local demand for goods that trigger 
production and jobs and an influx of international 
assistance.4 Heightened regional security threats 
have also reduced the confidence of national and 
international investors and hampered the vital tour-
ism sector in several countries, including Egypt and 
Tunisia. And there are signs of possible weaken-
ing of international support for relief and refugee 
assistance.5

LIMITED BENEFITS FROM LOW 
GLOBAL OIL AND FOOD PRICES

Continued low oil prices presented both a challenge 
and an opportunity for the region. Oil exporters 
such as the Gulf Cooperation Council countries and 
Algeria made steep spending cuts as their ample 
surpluses turned into significant deficits; these cuts 
may provide a starting point for reforms to promote 
sustainable economic transformation.6 This need for 

economic transformation impelled 15 MENA coun-
tries to implement a total of 35 domestic reforms to 
facilitate the ease of doing business, a substantial 
increase over the annual average of 19 reforms over 
the past five years.7 Oil-importing countries, on the 
other hand, had difficulty ensuring net overall gains 
from the prevailing low oil prices. Some countries, 
such as Egypt, seized the opportunity and reduced 
fuel subsidies, but these gains for the budget and 
people were largely offset by slowing remittance 
and foreign aid inflows from the oil-exporting Gulf 
countries.8 In addition to reductions in fuel subsidies, 
Egypt implemented a courageous and comprehen-
sive macroeconomic reform program that included 
introduction of a value-added tax and a floating 
exchange rate regime.

Continued low global food prices should bene-
fit MENA countries, which are all net food import-
ers (Figure 1). In countries experiencing conflict, 
however, reduced agricultural productive capac-
ity and disrupted trade routes drove up the prices 
of both locally produced and imported staples.9 
Other developments also limited the impact of 
low global food prices. Morocco and Somalia 
experienced drought conditions that had serious 
effects on crop output, grazing resources, and live-
stock.10 In Egypt, partly as a result of the macro-
economic reforms mentioned above, consumer 
price inflation reached 16.4 percent year-on-year 
in August 2016.11 Some of the effects of rising 
prices were buffered by the Egyptian government’s 
increased food subsidy allocation and its new cash 
transfer program, Takaful and Karama (Solidarity 
and Dignity).12 While these measures are import-
ant to protect the poor in the short run, better tar-
geting of food subsidies and, potentially, a move 
toward targeted cash transfers in the medium run 
would make Egypt’s social safety net spending 
more effective and efficient.
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POPULATION GROWTH, URBANIZATION, 
AND FOOD SECURITY

Rapidly growing populations and the related 
increase in food consumption are likely to increase 
MENA countries’ dependence on food imports. 
Countries with sizable agriculture sectors, such as 
Egypt, Morocco, Sudan, and Tunisia, generally have 
a low food import dependency ratio of between 10 
and 20 percent—that is, food imports account for 10 
to 20 percent of food consumption (Figure 1).13 The 
import dependency ratio of all other MENA coun-
tries exceeds 30 percent, with Iraq, Mauritania, 
Oman, and Yemen reaching about 50 percent, and 
Gulf countries such as Djibouti, Kuwait, and the 
United Arab Emirates reaching up to 70 percent. 
Over the past 40 years, the import dependency ratio 
remained relatively constant in most MENA coun-
tries, largely due to rapid increases in crop yields 
and, in some cases, policy changes that allowed mar-
ket forces to trigger the production of higher-value 

crops. Scope still remains for increasing agricul-
tural output in the region—but additional land and 
water resources for crop production are limited; cli-
mate change is expected to reduce crop yields; and 
fast-growing cities are encroaching on (often fertile) 
agricultural land.14 To ensure future food security, 
MENA countries should be prepared to import more 
food from international markets in the near future.

The share of people living in urban areas is pro-
jected to overtake the share living in rural areas in 
most MENA countries by 2030—with the notable 
exceptions of Egypt, Somalia, Sudan, and Yemen. 
In combination with population growth and rising 
incomes, urbanization can be expected to increase 
the demand for processed foods. This likely trend 
provides an opportunity for agroindustry-led eco-
nomic transformation in the MENA region to gen-
erate employment opportunities, improve food 
security, and reduce poverty.15 To support such a 
transformation process, the business climate will 
need to be improved. Providing a conducive legal 

Figure 1  Food import dependency, agricultural value added, and city growth in MENA
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framework, adequate infrastructure, and an attrac-
tive tax environment can create incentives for the pri-
vate sector to invest in agroindustries. Establishing 
one-stop shops for property registration and invest-
ment advisory services can accelerate the process 
of starting a business. And empowering local gov-
ernments can promote development of local agro-
industrial clusters and industrial parks.16 In the case 
of food processing industries, increased enforce-
ment of food safety regulations and consumer pro-
tection should be encouraged.

From a political economy point of view, the grow-
ing importance of agroindustries may increase the 
“weight” of urban areas in the MENA region in influ-
encing national food security strategies—furthering 
the rural-urban synergy and balancing the impact 
of national and local actions. This would be consis-
tent with the global trend in urban food security. In 
an effort to promote more sustainable city growth 
and expansion of food supplies, a number of MENA 
cities (including Algiers, Dubai, and Tunis) joined the 
Milan Urban Food Policy Pact, which links more than 
125 cities worldwide—with a total population of more 
than 460 million—in pursuit of new urban develop-
ment principles.17 The pact follows on UN-Habitat’s 
call for increased devolution of powers to cities and 
better linkages and integration of cities with their 
regional environments and economies. Such initia-
tives, along with continued and longer-term efforts 
for effective family planning, offer some hope for 
better urban dynamics in the MENA region.

OUTLOOK FOR 2017

Whether through the intensification of war oper-
ations or the success of fledgling peace-building 
efforts, 2017 can be expected to be a decisive year 
for at least some of the countries most affected by 
war—Iraq, Libya, Syria, and Yemen. The international 
community should stand ready to support post-
conflict reconstruction plans and increase its sup-
port to those MENA countries hosting refugees. 
Tackling the root causes of conflict (and thus a major 
source of refugees) must be a key part of a compre-
hensive strategy for the MENA region. Such devel-
opment collaboration should focus on policies 
and investments that address poverty, unemploy-
ment, and food and nutrition insecurity as economic 

causes of conflict and discontent. In addition, those 
countries suffering from spillover effects of regional 
security threats and related macroeconomic chal-
lenges should be encouraged and supported in 
implementing their domestic reform agendas.

The ongoing economic challenges are a 
reminder of the high food import dependency of 
all MENA countries. Assuming that the global pros-
pects for food commodities continue to be positive 
into 2017, the MENA region should have no prob-
lem—on average—producing and importing suffi-
cient food, especially in countries and areas with 
no conflict. But the region should start preparing 
strategies to deal with growing food import depen-
dence, especially in view of rapid urbanization and 
population growth. Such strategies should include: 
reconsideration of unsustainable production sup-
port policies favoring the production of staple foods 
at all costs; improved targeting of subsidies toward 
food and nutrition security of the poor; investment 
in grain reserves, hedging, and diversified food 
import portfolios; export-led growth to earn foreign 
exchange for food imports; and economic trans-
formation that creates opportunities for rural (and 
increasingly urban) households to earn income from 
nonagricultural sources.

Today’s challenges are not new, but the region 
has not yet found ways of addressing them. Perhaps 
some new thinking can emerge from the dialogue 
between the region and the “outside” world. To that 
end, three thought-provoking questions may offer 
some ways forward for the region: (1) Can the inter-
national fatigue with respect to external donations to 
refugees in the region be compensated—or perhaps 
averted—by an increase in the level of support from 
the region itself? (2) Can MENA countries and the 
European Union, as neighboring regions, revive and 
strengthen their longstanding links—especially in the 
areas of investment, tourism, food trade, and devel-
opment cooperation? (3) Can MENA countries—
especially the non-oil-exporting countries—use the 
current respite from high commodity prices and the 
challenges posed by fundamental macroeconomic 
problems to engage in long overdue structural 
reforms? Many countries in the MENA region are at a 
critical crossroads, and 2017 may be a decisive year 
for determining the long-term direction these coun-
tries take.
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Since late 2014, the Central Asian countries—
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, 
and Uzbekistan—have been adjusting to severe 
external shocks, particularly declining commod-
ity prices (oil, natural gas, and gold) and economic 
slowdowns in the region’s key trading partners 
(Russia and, to a lesser extent, China). While slight 
recoveries in commodity prices provided some eco-
nomic stability in 2016, policy makers continue to 
deal with the impact of the shocks on the region’s 
households, which have been directly affected 
through remittances and exchange rates.

This has had clear implications for food secu-
rity, especially in rural areas. While urbanization 
rates vary across the five countries, ranging from 
27 percent in Tajikistan to 53 percent in Kazakhstan, 
roughly three-fifths of all Central Asians live in rural 
settlements.1 The rural population also accounts 
for the majority of labor migrants from Central 
Asia, who have encountered fewer job opportuni-
ties and greater legal restrictions since the begin-
ning of the economic slowdown in Russia. This 
could have exacerbated the prevalence of under-
nourishment among women and children living in 
rural households, who were already at greater risk 
than their urban counterparts. For example, more 
than 27 percent of Tajikistan’s rural children were 
found to be stunted, compared to 21 percent for 
urban children.2 On the other hand, the effects of 
overweight, an increasingly common form of mal-
nutrition in Central Asia, are more likely to be felt 
in urban areas. For example, 38 percent of urban 
women in Tajikistan were found to be overweight, 
compared to 27 percent in rural areas.3

ADJUSTING TO EXTERNAL SHOCKS

The economies of Central Asia showed some signs 
of stabilization in 2016, despite continuing chal-
lenges created by the external environment. Partial 
recoveries of oil and metals prices provided some 

support to the economies of Russia and Kazakhstan. 
Other Central Asian countries, such as  Kyrgyzstan, 
Tajikistan, and Uzbekistan, benefited not only from 
recovering commodity prices but also from a less 
volatile environment for trade and remittances.

Likewise, exchange rates for regional currencies 
generally became more stable in 2016 after under-
going significant depreciation in 2015. The Russian 
ruble appreciated relative to the US dollar, reflecting 
the recovery in the price of oil.4 The national curren-
cies of Kazakhstan and Kyrgyzstan each appreciated 
by more than 10 percent during the first three quar-
ters of 2016, while the nominal exchange rate of the 
Tajik somoni showed little change relative to the US 
dollar throughout most of the year. Relatively steady 
exchange rates and subdued demand were largely 
responsible for stable consumer prices, including 
food prices.

Demand for migrant labor from Central Asia 
also stabilized somewhat, although data suggest 
this has been experienced unevenly. According 
to the Federal Migration Service of the Russian 
Federation, the number of registered labor migrants 
from Tajikistan and Uzbekistan continued to decline, 
albeit at slower rates than in previous years, as a 
result of tightened rules and procedures for labor 
migration. The number of officially registered labor 
migrants from Kyrgyzstan increased in 2016 on the 
other hand, possibly because they faced fewer legal 
and procedural hurdles after Kyrgyzstan became an 
official member of the Eurasian Economic Union in 
August 2015.

The combination of rebounding labor migration 
and a stronger ruble led to a 21 percent increase 
in remittance flows in nominal US dollar terms 
from Russia to Kyrgyzstan in the first three quar-
ters of 2016 compared to the same period in 2015 
(Figure 1). Appreciation of the ruble also mitigated 
the decline in the total value of remittances from 
the Russian Federation to Tajikistan and Uzbekistan. 
Despite this, official data indicate that remittance 
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flows from Russia to Tajikistan and Uzbekistan 
continued to decline, falling by 14.5 percent and 
14.3 percent in US dollar terms, respectively, in the 
first three quarters of 2016 compared to the same 
period in 2015.5 However, remittances—accounted 
in the national currencies of these countries—began 
recovering to some extent. For instance, inflows 
of labor remittances to Tajikistan accounted in 
real somoni terms increased by 2.4 percent in the 
first half of 2016 over the same period in 2015.6 
Household-level data from the World Bank’s 
Listening to Tajikistan survey also suggest that remit-
tances began to recover in 2016 in real somoni 
terms. But the data also indicate that remittance 
income of households in the bottom two quintiles 
declined by about 9 percent, while that of the top 
three quintiles increased by about 16 percent, sug-
gesting that poorer households were  harder hit by 
the crisis.7

Continuing external shocks have left the region 
with weaker growth prospects. After growing by 
5 percent on average in 2015, the region’s econ-
omy was expected to grow by 3.8 percent in 2016 as 
a result of uneven growth rates across countries in 
the region. For example, the Kazakh economy was 
expected to contract by nearly 1 percent after grow-
ing by 1.2 percent in 2015. Economic growth in other 
Central Asian countries was also expected to be con-
siderably slower in 2016, despite expansionary fis-
cal policies.8 Slower economic growth and uneven 
recovery in remittance income may have reduced 
household food security, especially for poor house-
holds, in Central Asia.

AGRICULTURAL DIVERSIFICATION 
AND NUTRITION

Amid rising risks from external factors such as com-
modity price shocks, Central Asian countries are 
increasing their focus on agricultural diversification 
as a means of addressing multiple issues related to 
agricultural development and food security.9 Given 
the sizable share of agriculture in national econo-
mies, governments in Central Asia generally rec-
ognize that agricultural diversification and the 
development of horticulture, particularly fruit and 
vegetable production, could benefit from export 
opportunities created by Russian countersanc-
tions.10 The countersanctions banning agricultural 
imports from Western countries came into force in 

August 2014 and are expected to remain in place 
through 2017.11 Central Asian countries are increas-
ingly shifting from traditional agricultural crops to 
intensive horticulture to boost export earnings and 
increase market share in the vital Russian market.

The Uzbek government established the 
joint-stock company Uzagroexport, which special-
izes in exporting horticultural products.12 Similar 
initiatives are being implemented in Kazakhstan, 
Kyrgyzstan, and Tajikistan. Moreover, Uzbekistan has 
increased cooperation with international develop-
ment agencies to improve farming practices, provi-
sion of seeds and seedlings, storage, and marketing. 
Development partners, including the World Bank, 
the Asian Development Bank, and the US Agency 
for International Development, have increased their 
support for intensive horticulture to increase yields 
and improve farmers’ skills and knowledge.13

In addition to agricultural diversification, some 
Central Asian countries have embraced the need to 
address malnutrition.14 National governments are 
beginning to pay attention to the double burden of 
malnutrition, under which a population paradoxically 
suffers from both insufficient caloric intake and over-
weight and obesity. Uzbekistan approved a national 
program and action plan for healthy nutrition for 
2015–2020 and established a national education and 
clinical center to address nutrition.15 In this regard, 
the diversification of agricultural production could 
further national nutrition goals by providing greater 
diversity and more nutritious foods.

REGIONAL INTEGRATION

Poor integration and regional cooperation have been 
serious obstacles to development in the region. 
The World Bank’s Doing Business survey indicates 
that the five Central Asian countries rank well below 
the global average in terms of speed and cost of 
cross-border trade.16 Some Central Asian countries 
have recently taken steps to improve institutions and 
infrastructure to facilitate regional integration and 
trade. This is important for food security, because 
these countries rely on food imports to make up for 
shortfalls in domestic production. An annual report 
by the Central Asia Regional Economic Cooperation 
Program suggests an overall trend toward harmo-
nization of border-crossing procedures in recent 
years.17 In July 2016, Uzbekistan lifted a ban on 
exports of fruits and vegetables by truck, which it 
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had imposed in September 2015 in an attempt to 
limit Kazakh re-exports of Uzbek fruits and vegeta-
bles to Russia.18 Following the death of Uzbek presi-
dent Islam Karimov in September 2016, the successor 
administration tentatively signaled an easing of travel 
and trade restrictions with neighboring countries.

Some of the movement toward greater inte-
gration has been spurred by initiatives led by for-
eign partners, such as China’s “One Belt, One 
Road” project. Under this initiative, Central Asian 
countries would serve as nodes in a transconti-
nental infrastructure corridor, facilitating trade 
between Western Europe and East Asia. China has 
already invested heavily in logistics and road con-
struction projects in Tajikistan and Kyrgyzstan. 
In May 2016, Chinese companies pledged a 
total of US$1.9 billion in investments to develop 
Kazakhstan’s food processing capacity, includ-
ing US$1.2 billion for oilseed processing alone.19 
However, China’s growing involvement in Central 
Asian agriculture has also sparked debate: protests 

against a proposed land leasing program in 
Kazakhstan in early 2016 were reportedly stoked by 
fears that land would be leased to Chinese tenants 
at the expense of local farmers.20

Kyrgyzstan’s accession in 2015 to the Eurasian 
Economic Union (EAEU)—which also includes 
Armenia, Belarus, Kazakhstan, and Russia—is another 
example of regional integration, though it raises 
questions about the country’s economic niche and 
relations with neighboring nonmember countries. 
Preliminary results from a joint International Food 
Policy Research Institute–University of Central Asia 
study suggest mixed benefits for Kyrgyzstan, which 
will reportedly benefit from generous provisions 
in terms of shared customs duties while suffering 
a short-term decrease in national gross domes-
tic product growth.21 The decline of the Kyrgyz 
re-export industry, which has leveraged low national 
tariff rates to redirect Chinese and other foreign 
goods throughout Central Asia, has been directly 
attributed by some analysts to EAEU accession.22

Figure 1  Total remittance inflows from Russia (2010–2016, quarters 1–3)
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The same study suggests that lower-income 
households may benefit from Kyrgyz membership in 
the EAEU in part because of remittances. Kyrgyzstan 
has fared better in terms of migration and remittances 
than other major migrant-sending countries in the 
region. As citizens of an EAEU member state, Kyrgyz 
migrants are not subject to the strict visa and labor 
market regulations that were imposed by Russia as a 
response to its economic crisis.

However, Kyrgyzstan continues to face signifi-
cant challenges in terms of upgrading its sanitary 
and phytosanitary practices to comply with EAEU 
standards and regulations. Other member coun-
tries demanded an audit of Kyrgyzstan’s safety stan-
dards in the run-up to its accession. While most 
sanitary and phytosanitary controls on the Kazakh 
border were officially removed after Kyrgyzstan 
joined the EAEU, veterinary controls remained in 
place so that Kyrgyz authorities could finish imple-
menting the remaining provisions.23 Nevertheless, 
the Kyrgyz transition to the common market has 
faced some resistance from authorities in other 
member states. In May 2016, the Kazakh agricul-
tural ministry banned the import of Kyrgyz pota-
toes, citing the discovery of parasites. The ban was 
lifted the following month after a meeting of the 
two countries’ presidents, but the episode high-
lighted weaknesses in the EAEU’s governance 
mechanisms and Kyrgyzstan’s difficulty in fully 
benefiting from its access to the common mar-
ket.24 Kyrgyzstan’s experience can be instructive 
for neighboring countries, particularly Tajikistan, 
where speculation persists over whether it will join 
the EAEU in the future.

LOOKING FORWARD

The modest improvement in the region’s growth out-
look primarily reflects the partial recovery of com-
modity prices. Relatively stable commodity export 
revenues are expected to further bolster the Russian 
economy and other commodity-exporting coun-
tries such as Kazakhstan. The slight, but noticeable, 
improvement in the economies of these countries 
is expected to boost growth prospects, household 
welfare, and food security elsewhere in the region 
through trade, investment, and remittances.

Central Asian countries will nonetheless remain 
vulnerable to external shocks, given longstand-
ing institutional and structural constraints and their 
impact on productivity and investment.25 Another 
decline in commodity prices or the emergence of 
new problems in the Russian economy may pro-
duce further setbacks to economic growth, house-
hold welfare, and food security in the region. To 
reduce this risk, the Central Asian countries need 
to lessen their dependence on commodity exports 
and remittance inflows, diversify their economies, 
and improve domestic employment opportunities. 
The development of the horticulture sector and allo-
cation of land for high-value crops have potential to 
address these needs.

Despite some recent steps toward addressing 
malnutrition in the region, Central Asian countries 
do not have well-established monitoring and eval-
uation frameworks to support evidence-based pol-
icy making in this area. Establishing such frameworks 
and systematic data collection efforts are necessary 
to measure progress in achieving nutrition goals.
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Figure 1  Growth rates in GDP and agricultural GDP in South Asia, 2003–2015
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Led by robust economic growth in India, South Asia 
remains the fastest growing region in the world. 
Regional economic growth is projected to reach 
7.1 percent in 2016 and 7.3 percent in 2017.1 The 
region’s limited exposure to global turbulence, com-
bined with increasing investment in agriculture and 
food systems, is keeping growth prospects strong 
(Figure 1).2 All South Asian countries achieved the 
Millennium Development Goal of reducing poverty 
by half well ahead of the 2015 deadline and have 
shown consistent improvement in human develop-
ment and nutrition indicators. The Global Hunger 
Index (GHI) for South Asia declined from 47.7 in 1990 
to 29.0 in 2016, moving from the “alarming” to “seri-
ous” category.3 Poverty and undernourishment are 
still causes for concern, however—about one-fourth 
of the population is poor, and the region is home 

to more than 35 percent of the world’s poor (more 
than 300 million people). Some 63 million children 
in South Asia are stunted and 26 million are wasted, 
and 208 million women are anemic.4

URBANIZATION AND FOOD SECURITY

South Asia’s urban population grew by 186 million 
between 2001 and 2015—more than the entire popu-
lation of Japan—and is expected to expand by almost 
250 million more in the next 10 years.5 The bene-
fits of urbanization, including economic growth and 
structural transformation, are evident in the region. 
Manufacturing and services now account for more 
than 80 percent of gross domestic product (GDP). 
Despite the mammoth increase in absolute urban 
population, the pace of urbanization in South Asia 
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is slow compared to that of both the East Asia and 
Pacific region and the historical experience of devel-
oped countries. Urbanization levels are lowest in 
Nepal (19 percent) and Sri Lanka (18 percent), while 
Bhutan (39 percent), the Maldives (46 percent), and 
Pakistan (39 percent) are the most urbanized coun-
tries in the region (Figure 2).

Urbanization poses a considerable challenge to 
South Asian food security. Most urban dwellers are 
net food buyers and spend a significant portion of 
their disposable income on food. The 2007/2008 
food crisis demonstrated the vulnerability of urban 
populations, especially slum dwellers, to shocks in 
agricultural markets.6 Large urban settlements in 
South Asia are marked by widespread slums, and 
the share of the urban population living in slums is 
high (with the exception of Bhutan and Sri Lanka), 
ranging from 17.1 percent in India to 88.6 percent 
in Afghanistan.7 At least 130 million people—more 
than the entire population of Mexico—live in infor-
mal urban settlements in South Asia.8 Slum pop-
ulations often do not have access to water and 
sanitation facilities, making residents more likely to 
suffer from disease and malnutrition. Developing 
strategies to address the food security risks faced 
by these vulnerable urban residents should be a 
policy priority.

Urban food consumption patterns are not uni-
form across South Asia, but some common trends 

emerge. Food accounts for a smaller share of con-
sumption expenditure in urban areas than in rural 
areas, and urban households have more diverse 
diets than do rural households.9 Food consumption 
patterns are changing across the region, with con-
sumption of noncereals growing in both rural and 
urban areas.

INITIATIVES TO IMPROVE FOOD 
AND NUTRITION SECURITY

Bangladesh’s record in addressing food and nutri-
tion insecurity has been remarkable, including one 
of the fastest prolonged reductions in child stunt-
ing in the world—stunting dropped from 55 percent 
in 1997 to 36 percent in 2015. The government’s 
dedication to improving food and nutrition secu-
rity is reflected in its commitments at the Nutrition 
for Growth Summit, engagement in Compact 2025, 
enactment of a National Nutrition Policy, and its 
planned nutrition-focused health program.

India faces a paradoxical situation—its rapid eco-
nomic growth is coupled with a much slower decline 
in undernutrition. The country continued imple-
menting its National Food Security Act, Mid Day 
Meal Scheme, and Anganwadi Centres to tackle 
food and nutrition insecurity.10 India also launched 
a new health protection scheme for the poor and an 
initiative to ensure that below-poverty-line families 

Figure 2  Urban population as percentage of total population in South Asia, 2001–2015
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are provided with government-subsidized cooking 
gas connections.

Nepal’s new constitution, promulgated in 2015, 
established a fundamental right to food. This 
change, together with the possibility of a food crisis 
resulting from natural disasters and external shocks, 
brought the issue of food and nutrition security to 
the forefront of the policy agenda. Nepal set ambi-
tious targets for reducing food and nutrition insecu-
rity, putting emphasis on basic foodstuffs in 2016.11 
Initiatives include strengthening the food supply sys-
tem, especially in remote areas, introduction of iden-
tity cards for poor families in order to better target 
poverty alleviation and safety net programs, pro-
grams promoting dietary change, and incentives to 
increase food production.

Along with Bangladesh and Nepal, Pakistan is 
a member of the global Scaling Up Nutrition (SUN) 
movement and various networks associated with 
SUN designed to improve nutrition. An Academia 
and Research Network for SUN activities was 
launched in May 2016 in Islamabad. Pakistan’s prov-
inces have taken steps to improve their food and 
nutrition situation following devolution of power 
beginning in 2010, and with support from UNICEF 
and other partners, developed a multisectoral strat-
egy to help reduce malnutrition.

INITIATIVES FOR AGRICULTURAL GROWTH

Several programs and policies were introduced 
in South Asia in 2015 and 2016 to boost agricul-
tural productivity through sustainable, diversified, 
and climate-smart agriculture. Across the region, a 
renewed focus on the farm sector was reflected in 
increased investments.

Nepal increased its agricultural budget by about 
40 percent. The government announced an ambi-
tious agriculture modernization program aimed at 
attaining self-sufficiency in staple crops, fruits, and 
vegetables and designated Specialized Agriculture 
Production Areas for strengthening value chains. 
Other new policies include an Agricultural 
Mechanization Promotion Policy, a National Food 
Safety Policy, an Agribusiness Promotion Policy, seed 
regulations, establishment of a technical school for 
agriculture entrepreneurs, and grants and subsidies 
in specialized agricultural areas such as construction 
of tissue-culture laboratories for bananas and pota-
toes and fish production ponds.

Bangladesh is committed to diversifying toward 
more nutritious and high-value crops. The govern-
ment is emphasizing seed production activities 
including biotechnology and facilities and infrastruc-
ture for hybrid and biofortified high-zinc rice seed 
and Bt eggplant seed production, marketing, and 
development. A new national seed policy is being 
developed to support the establishment of a com-
mercially oriented seed industry capable of meet-
ing domestic needs and competing in regional and 
global seed markets. Timely supply of fertilizers to 
meet increasing demand and pragmatic measures 
to encourage farmers to use fertilizers to maintain 
soil fertility are also being given priority. Irrigation 
using surface and rainwater will be encouraged 
along with cultivation of water-efficient crops in 
drought-susceptible zones.

Bangladesh also plans to promote smallholder 
dairy development through supply chain develop-
ment and integration with crop and fish culture. 
Policies under the seventh Five Year Plan (2016–2020) 
will include better access to credit and subsidies for 
marginal farmers. In the context of fisheries, the gov-
ernment plans to enhance productivity, livelihood 
security, and equitable distribution of benefits, while 
promoting conservation of fisheries and aquatic bio-
diversity. Further, a public-private collaboration for 
technology development and diffusion, particularly 
for mechanization based on traditional devices and 
solar power, is being promoted.

In India, the government prioritized agricul-
ture in 2016 with a pledge to double farmers’ 
income by 2022 and an annual budget supportive 
of the agriculture sector.12 New initiatives include 
a crop-insurance scheme that is path-breaking in 
terms of coverage and use of technology, and a 
dedicated long-term irrigation fund with an ini-
tial endowment of US$3 billion. The govern-
ment launched a Unified Agricultural Marketing 
e-Platform in April 2016, a big milestone in improv-
ing farmers’ access to markets. The tax structure 
was reformed under the concept of “one nation, 
one tax” with a new tax on goods and services; 
the new tax regime is expected to contribute to 
higher economic growth by reducing tax liabilities 
and leakage. In November 2016, the Government 
of India moved to curb the “black money” econ-
omy and reduce tax evasion, abruptly announc-
ing that the largest rupee notes (Rs. 500 and Rs. 
1000) would no longer be legal tender. The impact 
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of demonetization on agricultural production and 
incomes, demand, and credit in rural areas in 2017 
bears watching.

Pakistan’s Ministry of National Food Security and 
Research drafted an agriculture and food security 
policy to promote long-term agricultural growth.13 
Responsibility for agricultural policy lies primar-
ily with the provincial governments, however. The 
Punjab government earmarked US$956 million for 
fiscal year 2016/2017, beyond its routine allocation 
to the sector, to address farm community issues and 
food security.14 The provinces of Punjab, Sindh, and 
Khyber Pakhtunkhwa announced a 50 percent sub-
sidy for agricultural machinery.15 Pakistan’s provincial 
governments also drafted separate agriculture and 
food policies, and the Federally Administered Tribal 
Areas drafted policies on sanitation, drinking water, 
and agriculture.16

Afghanistan’s National Agricultural Development 
Framework has four key programs: Natural 
Resource Management, Agriculture Production 
and Productivity, Economic Regeneration, and 
Programme Support and Change Management.17 
Major recent priorities include wheat seed distri-
bution, land-lease reform, efficient use of govern-
ment lands, enhancement of farmers’ productivity, 
access to credit, and the Comprehensive Agriculture 
and Rural Development Facility to identify develop-
ment gaps.

Sri Lanka launched an ambitious National Food 
Programme (2016–2018) that aims for self-sufficiency 
in five major food crops—potatoes, onions, chil-
ies, maize, and soy. (It should be noted that policies 
striving for food self-sufficiency can be costly and 
inefficient.) In another major initiative to promote 
agricultural growth, Sri Lanka will support contract 
farming, based on a “small producer–large pur-
chaser” model, as a means to strengthen integrated 
value chains. Other new measures for agricultural 

growth include a 50 percent interest subsidy to 
farmers, farmers’ organizations, and agroprocess-
ing establishments to increase use of agricultural 
machinery and equipment; removal of import duties 
on agricultural machinery and equipment; devel-
opment of an automated commodity exchange; 
plans to import 15,000 high-producing dairy cat-
tle and establish dairy development zones to boost 
local milk production; a proposal to establish 100 
Integrated Inland Fishery Villages; and a rebate on 
chicken exports.

 CHALLENGES AND OPPORTUNITIES

South Asian agricultural and food systems are at a 
crossroads. Climate variability and extreme weather 
events (such as droughts, floods, and temperature 
change) that threaten food and nutrition security are 
becoming serious challenges in South Asian coun-
tries. Unplanned urbanization is progressing rap-
idly and without critical civic amenities such as safe 
drinking water, drainage, housing, and hygiene facil-
ities. The Government of India recognizes these 
problems and is ambitiously planning to create 100 
“smart” cities by 2022—cities that are sustainable and 
citizen-friendly to improve urban living conditions.18

Food and nutrition security can be enhanced in 
South Asia by improving food and agricultural sys-
tems through increasing efficiencies, reducing post-
harvest losses, and developing the agroprocessing 
sector. Intraregional trade has considerable scope 
for growth: despite regional cooperation agree-
ments, regional trade accounts for just 5 percent 
of South Asian trade compared to 25 percent in 
Southeast Asia.19

In 2017, South Asian countries are expected to 
reform their agriculture sectors, increase openness 
to trade, and take appropriate measures to adapt to 
climate change and weather uncertainties.
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Food security and nutrition remain a top priority 
for East Asian countries, which are home to about 
17 percent of the world’s poor and 24 percent of 
the world’s undernourished.1 The strongest El Niño 
event of the past two decades made food secu-
rity particularly challenging to achieve in 2016. 
Prolonged drought in the region led to declines in 
rice production, but high stock levels in place at the 
onset of El Niño kept world market prices largely in 
check. Over the longer term, increasing urbaniza-
tion, economic growth accompanied by the rise of a 
middle class, and resultant changes in diets will pose 
challenges for food policy. East Asian countries will 
need to develop new policies to adequately deal 
with the changing structure of consumer demand 
and increasing market integration.

REGIONAL RICE ECONOMY

Although structural transformation has altered the 
role of rice in the agriculture sectors and overall 
economies of East Asia, rice remains a primary focus 
of the region’s food policy. Despite its falling share, 
rice still provided about 43 percent of daily caloric 
intake in the region in 2013, and the share was even 
higher for the poor.2 Rice is also the most important 
agricultural product in terms of domestic produc-
tion value.3 Thus for both poor consumers and farm-
ers, a stable rice economy is critical to food security. 
With economic growth, however, governments have 
an increasing tendency to manipulate prices in favor 
of farmers, as evidenced in China, Indonesia, the 
Philippines, and Thailand in recent years.4

In the 2015/2016 season, rice production in the 
region declined by 0.9 percent, and exports from 
the region were forecast to decline by 0.5 percent 
in 2016, following a 4.1 percent decline the pre-
vious year. Global rice inventories at the end of 

2015/2016 fell to 169.5 million metric tons, a decline 
of 2.6 percent.5 While the global end-of-season 
stock-to-use ratio declined for the second straight 
year, it is still at a high level, well above that seen 
before, during, and immediately after the 2008–2009 
global financial crisis. These high stocks helped to 
buffer the impact of the strong El Niño and moder-
ate price increases. Some East Asian governments, 
including Indonesia and the Philippines, took action 
to meet demand and stabilized domestic prices 
through imports.6 Thailand and Viet Nam remained 
the number two and three global exporters after 
India, while Myanmar, a re-emerging exporter (it was 
the world’s leading exporter in the 1950s), is pur-
suing opportunities to open up the Association of 
Southeast Asian Nations (ASEAN) and other markets 
to absorb its domestic surplus and reduce its heavy 
reliance on the Chinese market.7

URBANIZATION AND FOOD 
VALUE CHAINS

Spurred by economic growth and urbaniza-
tion, dietary diversity is increasing in China and 
Southeast Asia, and food value chains are changing 
both on-farm and beyond the farmgate. Data from 
the International Food Policy Research Institute 
(IFPRI) show that the share of cereal demand (in 
terms of quantity) declined by 12 percent from 
2005 to 2015; in contrast, the share of meat and 
fish demand increased by 8 percent; the share of 
dairy and eggs rose by 30 percent; and the share 
of fruits and vegetables stayed steady during that 
period.8 Furthermore, the consumption shares of 
various foods in terms of expenditure for rural and 
urban areas vary substantially (Figure 1). The con-
sumption of cereals is typically much lower in urban 
areas, suggesting that room exists for substantial 
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expansion of demand for nongrains if economic 
growth and urbanization continue.

Government policies have not always kept pace 
with changing consumption patterns, often because 
they are focused on cereal self-sufficiency. Indonesia 
and the Philippines kept domestic rice prices well 
above world prices over the past 10 years, discour-
aging farmers from diversifying into higher-value 
crops. In recent years, China also maintained domes-
tic rice prices at high levels, which, among other 
effects, increased informal border trade with Viet 
Nam and Myanmar. China’s 2016 Number One 
Central Document, however, emphasizes that the 
country’s production structure must meet diverse 
consumption demands, with enterprises encouraged 
to “go overseas” to trade and invest.9 China also ini-
tiated a supply-side reform in agriculture under the 
13th Five Year Plan, establishing a market-oriented 
pricing system targeted at eliminating oversupply of 
some grains.10 The area harvested of fruits and veg-
etables in China has tripled since 1990, while the 

area harvested of both rice and wheat has declined 
(Figure 2). Viet Nam recently instituted a subsidy for 
farmers who shift from growing rice to maize, due to 
concerns over rising imports of animal feed.11

Beyond the farmgate, while traditional “wet” mar-
kets remain important, the number of supermar-
kets has expanded rapidly. The modern food value 
chains associated with supermarkets often impose 
new demands on smallholders that make it difficult 
for them to connect to dynamic markets. East Asia 
will need to more effectively link smallholders to 
changing markets. One possibility is e-commerce, 
which directly links farmers and consumers and 
gives producers better market access and greater 
bargaining power. The Chinese government consid-
ers agricultural e-commerce a key to bridging the 
urban-rural gap, promising to “encourage the intro-
duction of e-commerce into rural areas,” and has 
earmarked hundreds of billions of yuan for construc-
tion of broadband Internet and e-commerce bases in 
rural areas.12

Figure 1  Consumption share in terms of expenditure by product in rural and urban areas of East Asian countries, 2010
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Figure 2  Crop area harvested in China, 1990–2014
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BUILDING RESILIENCE

The strong El Niño of 2016 brought a reminder of 
the importance of infrastructure and prepared-
ness for dealing with natural disasters and climate 
change. In response to the drought caused by El 
Niño, Malaysia, the Philippines, and Thailand took a 
series of short-term measures, including construc-
tion of temporary irrigation infrastructure, a ban on 
off-season cultivation, and subsidies to compen-
sate affected farmers.13 In the future, climate change 
is expected to increase the frequency of severe 
weather events (droughts, typhoons, and floods), 
threatening past food security gains. In view of this, 
China issued a new emergency plan for natural 
disasters and is seeking to increase the resilience of 
agriculture to natural disasters by scaling up agri-
cultural insurance.14 Modern technology can also 
improve disaster response—the Philippines, working 
with the Food and Agriculture Organization of the 
United Nations (FAO), used drones to assess dam-
age from El Niño.15

Water and soil management will be critical to 
building climate change resilience, and East Asian 
countries are taking measures for adaptation. 
Thailand issued a mandate to investigate new water 
sources.16 Both Thailand and the Philippines set up 
national plans for crop zoning, which matches appro-
priate crops to soil conditions and water supply.17

CONTINUED FOCUS ON FOOD SAFETY

In 2016, China revised its 2015 Food Safety Law, 
increasing administrative, civil, and criminal penal-
ties for regulatory violations and calling for greater 
accountability for county governors.18 China also 
launched pilot projects on the safety certification 
of edible agricultural products, and Walmart estab-
lished a Food Safety Collaboration Center in Beijing 
in October 2016.19 In Southeast Asia, the ASEAN 
Risk Assessment Centre for Food Safety was estab-
lished to provide independent scientific opinion on 
food safety issues of common interest. It will pro-
mote adoption of common positions on food safety 
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measures and facilitate safe trade.20 A number of 
capacity-building events were held, including the 
World Trade Organization’s first workshop on food 
safety and an ASEAN workshop for representatives 
of ASEAN Food Reference Laboratories and national 
Food Reference Laboratories to harmonize food 
safety surveillance and assure reliable food testing.21

2017 AND BEYOND

The outlook for the region’s economy and agricul-
tural performance is positive. China’s economic 
growth rate is expected to slow only slightly from 
6.5 percent in 2016 to 6.3 percent in 2017.22 Despite 
spillover from China’s slowdown, the annual aver-
age growth rate of ASEAN countries is projected 
to increase to 5.2 percent over 2016–2020.23 In the 
face of global economic headwinds, China and 
Southeast Asia will continue to be the engine of 
the world’s growth.24 With the transition to neutral 
El Niño conditions or a mild La Niña, the FAO pre-
dicts that rice production and exports will recover 
in the 2016/2017 season.25 Although the European 
Union may restrict its duty-free rice imports from 
Cambodia and Myanmar over concerns about the 
actual origin of the rice, demand from China may 
pick up the slack.26

Two remaining challenges for East Asia’s food 
security and nutrition situation are particularly worth 
noting. In light of Agenda 2030 and the Sustainable 
Development Goals, the first challenge is how to 
achieve sustainable growth when economic devel-
opment, population growth, and climate change 
will likely exacerbate existing resource scarcity, 
environmental stress, and economic inequality. 
Needed will be more investment in resource-saving 
and environment-friendly technologies, a shift 
from costly self-sufficiency to deeper involvement 
in global food value chains, and more attention to 
inclusive growth. The second challenge is how to 
address the obesity problem, which is likely to be 
exacerbated by changing food value chains and 

increasing reliance on processed food.27 Developing 
countries in East Asia should increase public aware-
ness of healthy diets by designing appropriate reg-
ulatory frameworks and rolling out educational 
efforts, and should learn from positive experiences 
in Japan and Korea, developed countries that have 
managed to avoid an obesity epidemic.28

Despite the challenges, regional integration is 
expected to deepen. The potential failure of the 
Trans-Pacific Partnership as a result of domestic 
political considerations in the United States is likely 
to have significant implications in East Asia, includ-
ing likely greater dominance of China in the regional 
economy and trade.29 The new Asian Infrastructure 
Investment Bank has taken its first steps, announcing 
four development projects in Bangladesh, Indonesia, 
Pakistan, and Tajikistan.30 In September 2016, the 
first China ASEAN Agriculture Forum was held in 
Nanning, China, signaling increasing emphasis on 
China-ASEAN agricultural relations.31

Integration of agricultural markets within ASEAN 
is high on the organization’s policy agenda, reflect-
ing its blueprint for establishing a common mar-
ket. A major concern is that supply chains in key 
crops, operated by the private sector, are increas-
ingly crossing borders, raising fears among produc-
ing countries of a loss of sovereignty and of missed 
opportunities for domestic industrialization and 
value addition.32 Integration may prove unachiev-
able unless appropriate policies and strategies are 
designed to defuse concerns over food security and 
rural poverty among policy makers and stakehold-
ers. Given these concerns, it is not surprising that lit-
tle progress has been made toward implementation 
of the common ASEAN market.33 In particular, coor-
dination of national food security policies and agree-
ments on roadmaps for the development of regional 
food value chains lag behind.34 Going forward, it will 
be important to monitor and evaluate the benefits 
and costs of agricultural market integration among 
the ASEAN countries and to observe whether prog-
ress toward integration is being made.
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The situation in the Latin America and Caribbean 
(LAC) region in 2016 reflected economic and polit-
ical difficulties in several of the larger countries, 
climate-related impacts including drought associ-
ated with El Niño, and ongoing changes related to 
the region’s high level of urbanization.

The LAC region produces an important share of 
the world’s food. Regional production accounts for 
about 13 percent of the global total value of produc-
tion (measured in purchasing power parity  dollars) 
and 15 percent of total exports (measured in current 
US dollars).1 The evolution of agricultural policies 
and production in most of the large LAC countries 
can be expected to strengthen the region’s position 
as a food supplier.

The new Argentinian administration that took 
office in December 2015 allowed the peso to float, 
removing most currency controls and restrictions, 
which led to a devaluation of over 40 percent. In 
addition, export restrictions and permits were elim-
inated, as were export taxes for a variety of cereals, 
oilseeds, and fruits. For soybeans and byproducts, 
export taxes were reduced from 32–35 percent to 
27–30 percent. Since then, high inflation has partially 
eroded the real devaluation. Argentina—along with 
other countries in the region—has suffered climatic 
problems. However, the country’s exports of wheat, 
coarse grains, oilseed meals and oils, beef, and 
poultry are expected to show important increases 
for the 2015/2016 and 2016/2017 seasons (particu-
larly wheat and maize).2

In Brazil, political turmoil and economic uncer-
tainty related to the impeachment of President 
Dilma Rousseff combined with other shocks led to 
the worst recession in several decades. The econ-
omy declined for a second year, with gross domes-
tic product (GDP) per capita down almost 5 percent 
in 2015. Brazil made important advances in reduc-
ing stunting and malnutrition over the last 10 years, 
but the country faces important fiscal challenges 

(budget issues were at the core of Rousseff’s 
impeachment), with uncertain impacts on funding 
of the social programs that led to those advances. 
Within that complex context, however, Brazil’s agri-
culture sector continues to grow, cushioned in 
part by depreciation of the Brazilian currency. At 
around 2 percent growth per year, though, this per-
formance remains somewhat below the histori-
cal average.

Mexico’s economy has grown at a modest but 
continuous rate, about 1.0–1.2 percent growth 
in annual GDP per capita. The country’s agricul-
ture sector grew by about 4 percent in 2015, also 
boosted by a two-year decline in the exchange rate 
of the Mexican peso against the US dollar. More 
recently, potential policy changes under a new US 
administration have opened a period of uncertainty, 
further depressing the Mexican currency.

In Colombia, the economy and the agriculture 
sector have both grown at a steady pace of about 
2–3 percent annually. The government’s accord with 
the largest guerrilla group (the FARC, using the 
Spanish acronym) was narrowly rejected in October, 
but a revised agreement was approved by the 
Colombian Congress in November 2016. As a result 
of the peace process, Colombia’s agricultural area 
could expand, with the prospect of rural develop-
ment and private investment in areas controlled by 
the rebels.

The collapse of the Venezuelan economy, which 
saw a fall of about 5 percent in GDP per capita in 
2014 and 7 percent in 2015, creates a particularly 
worrisome situation. The decline in the price of oil, 
serious macroeconomic imbalances, and political 
confrontations are all contributing to acute short-
ages of food, medicine, and other basic necessities.

Other countries in South America were also 
affected by declines in the price of their primary 
exports, including oil, copper, and several agricul-
tural products. Countries in Central America and the 
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Caribbean, on the other hand, benefited from the 
decline in energy prices and from the resumption of 
remittances (mainly associated with steadier growth 
in the United States), which reached US$25.5 billion—
an average of 15 percent of GDP for the countries 
most reliant on remittances—according to estimates 
for 2015.3

The agreement to ban export subsidies reached 
at the World Trade Organization Ministerial 
Conference in Nairobi (December 2015) is a positive 
development both for the many LAC countries that 
are agricultural exporters and for food-importing 
countries that do not want their domestic markets 
disrupted by subsidized products. At the same time, 
MERCOSUR (a subregional trading bloc) negotia-
tions with the European Union have stalled on long-
standing issues related to market access (agriculture 
for Europe and manufactures for MERCOSUR), while 
the Trans-Pacific Partnership Agreement, concluded 
at the level of the executive branches for the coun-
tries involved (three of which are from LAC), faced 
an uncertain process of ratification as a result of US 
domestic politics, and was recently suspended by 
the new US administration.

At the bilateral level, Brazil and the United States 
agreed on mutual market access for beef, and the 
United States completed the technical steps to lift 
its phytosanitary restrictions on beef and lemons 
from Argentina.

CLIMATE AND ENVIRONMENT

Climatic developments related to El Niño led to the 
continuation of drought in Central America in 2015 
and early 2016, particularly in the Dry Corridor, 
a semi-arid region covering nearly one-third of 
Central America, primarily in El Salvador, Guatemala, 
Honduras, and Nicaragua. The drought had neg-
ative impacts on the production of export crops 
(such as coffee), as well as staple crops (maize and 
pulses). About 3.5 million people were affected. For 
subsistence farmers in El Salvador, Honduras, and 
Nicaragua, below-average rainfall is estimated to 
have reduced production of red beans and maize. 
Honduras may lose 80 percent of its maize crop.4 
As El Niño tapers off, concerns have been turning 
to La Niña, which brings the possibility of excess 
rain, floods, and hurricanes.5 On a separate note, 
the international prices of key staple foods for these 
countries have been low; this has helped to limit the 

negative effects of El Niño by keeping food imports 
more affordable.

Haiti, the poorest country in the region, also 
experienced extreme drought conditions, with 
more than half a million people out of its popula-
tion of about 10 million estimated to be suffering 
from food scarcity due to decreased production.6 
In October 2016, the country was directly hit by the 
massive Hurricane Matthew, creating Haiti’s worst 
humanitarian crisis since the 2010 earthquake. As 
of late 2016, the population in the southern part 
of the country was in dire need of medicine, clean 
water, and food to avoid an even worse humanitar-
ian catastrophe.

El Niño also led to drought conditions in parts of 
Colombia, Mexico, Venezuela, northern Brazil, and 
the southern regions of Argentina and Chile, while 
generating excess rain in parts of Brazil, Peru, and 
eastern areas of Argentina, with negative impacts on 
a variety of crops and livestock production.

The increasing frequency of extreme weather 
events will require substantial investment in agricul-
tural research and development (R&D) and in infra-
structure to cope with this changing environment. In 
addition, while the advance of deforestation in the 
LAC region does not seem to have accelerated, it 
continues to require monitoring.7

URBANIZATION

LAC is the most urbanized developing region, with 
close to 80 percent of the population living in urban 
areas (Table 1).8 The LAC region also has the high-
est average income per capita and the lowest share 
of the population in poverty (at US$3.10 per day, 
2011 purchasing power parity) among develop-
ing regions.9 Closely related to urbanization and 
relatively higher incomes, the region also saw an 
expansion of supermarkets before other develop-
ing regions.10 Supermarkets make a greater variety 
of food available year-round, but they are also linked 
to consumption of more processed foods. The lat-
ter means that although levels of hunger in LAC 
are among the lowest based on the Global Hunger 
Index, the region also experiences more problems of 
obesity and related health problems than do other 
developing regions.11

The LAC region has a number of megacities, but 
rural migrants have also settled in smaller urban 
centers. Almost 60 percent of the region’s urban 
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population live in intermediate and small towns of 
fewer than a million inhabitants.12 The large per-
centage of the population living in intermediate and 
small towns distinguishes LAC from other develop-
ing regions, with the exception of the developing 
countries in Europe and Central Asia. Agricultural 
value chains and the structure of food produc-
tion, employment, and consumption may differ for 
these two types of urban areas. Various hypotheses 
are being debated about the potentially different 
development patterns—including different impacts 
on poverty and growth—that arise from migration 
from rural areas to megacities as opposed to migra-
tion to smaller urban centers in the LAC region.13 
For instance, in some cases, aging populations may 
remain in areas characterized by subsistence pro-
duction while younger populations move to larger 
urban areas. In other cases, including perhaps in 
some LAC countries, commercial agriculture may be 
keeping younger farmers in rural areas, in part sup-
ported by small and intermediate towns. These pro-
cesses are also related to differing patterns of land 
atomization (that is, increasingly small parcels) or 
reconcentration driven by migration dynamics.

Despite improvements in incomes and declines 
in poverty, LAC remains the most unequal region in 
the world (with an average Gini coefficient—the stan-
dard measure of inequality—of about 0.51 for the 
countries with data), closely followed by Africa south 
of the Sahara (Gini of 0.47) (Figure 1). Moreover, 

important differences arise within the region, with a 
recent increase in inequality in the Southern Cone 
countries. In addition, and in contrast to other devel-
oping regions, most of LAC’s poor are concentrated 
in urban areas, although the incidence of poverty 
is still greater in rural areas in many countries in the 
region.14

Urban centers in LAC are among those most 
affected by violence and crime, apart from countries 
at war. In fact, measured by the number of homicides 
per 100,000 people, the 8 most dangerous cities in 
the world and 42 of the top 50 are in LAC.15 Violence 
and crime vary across countries, subregions, and 
neighborhoods, but poor urban and rural popula-
tions are both notably affected.16

LOOKING AHEAD

Global economic and financial uncertainties point to 
continuing economic difficulties for the LAC region 
in 2017 and beyond. These uncertainties will con-
tinue to hobble a region still burdened by economic 
recession in Brazil and Venezuela. LAC faces unique 
dynamics and challenges in relation to its food and 
nutrition security and poverty, in part related to 
the pattern of urbanization. LAC countries need to 
devise a coherent set of macroeconomic and sec-
toral policies to face the difficult times ahead, while 
stepping up medium- and long-term investments in 
education, infrastructure, R&D, and governance of 

Table 1  Urban populations by region and city size

Urban population 
(% of total 

population)

Urban population 
in cities of more 

than 1 million 
(% of total 

population)

Urban population 
in cities of 1 million 
or fewer (% of total 

population)

Non-urban 
population (% of 
total population)

East Asia and Pacific 52.9 na na 47.1

Europe and Central Asia 65.1 19.2 45.8 34.9

Latin America and the Caribbean 78.7 35.4 43.3 21.3

Middle East and North Africa 60.5 23.0 37.6 39.5

South Asia 33.0 14.5 18.6 67.0

Africa south of the Sahara 37.7 15.0 22.8 62.3

High income 81.1 na na 18.9

Low and middle income 48.4 19.2 29.2 51.6

World 53.9 22.0 31.8 46.1

Source: World Development Indicators database, accessed on September 30, 2016, http://data.worldbank.org.

Note: All the individual regions exclude high-income countries.
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natural resources to achieve sustainable and inclu-
sive growth. Considering the importance of inter-
mediate urban centers in the LAC region, and the 
fact that a development pattern based on these 
centers seems to be associated with relatively large 

declines in poverty (compared to populations mov-
ing to larger cities), it will be necessary to maintain a 
balanced geographic pattern of public investments 
and services across rural areas and the intermediate 
urban centers that support them.17

Figure 1  Inequality trends in LAC subregions, 2000–2014
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countries in the region for which microdata are available; it does not include Haiti. In cases where data are unavailable for a given country in 
a given year, values were interpolated using WDI data to calculate regional measures.
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“Addressing the needs of 
growing ranks of urban 

dwellers and improving the 
livelihoods of smallholder 

producers while promoting 
agricultural productivity 

will be essential to global 
food security and nutrition 

and to moving ahead 
with the new sustainable 
development agenda.”



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 in 

2016 and illustrations of key trends. Indicators include investments in 

agricultural research, public spending on agriculture, capacity for food 

policy research, and agricultural total factor productivity, as well as a 

hunger index at the country level. Results of IFPRI’s International Model 

for Policy Analysis of Agricultural Commodities and Trade (IMPACT), 

which projects agricultural production, food consumption, and risk of 

hunger to 2030 and 2050, are included for the first time. All indicators 

are available online with an interactive display of the data.
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Agricultural Science and Technology Indicators (ASTI)

Policy makers recognize that increased investment in 
agricultural research and development (R&D) is key 
to increasing agricultural productivity. Despite this, 
many low- and middle-income countries struggle 
with capacity and funding constraints in their agri-
cultural R&D systems.

Working with a large network of country-level 
collaborators, 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, conducts surveys to collect primary 
data and analysis on agricultural R&D investments, 
human capacities, and institutional structures. After 
analyzing the data, ASTI publishes quantitative and 
qualitative information and identifies trends in fund-
ing sources, spending levels and allocations, and 
human resource capacities, at both country and 
regional levels.

Indicators derived from this information allow the 
performance, inputs, and outcomes of national agri-
cultural R&D systems to be measured, monitored, 
and benchmarked, with the ultimate goal of inform-
ing and improving decision making.

TRENDS IN CAPACITY AND INVESTMENT

Global investment in agricultural R&D, once heav-
ily 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 R&D 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 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.

Although agricultural R&D 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 countries such as 
Ethiopia, Nigeria, and South Africa. Furthermore, 
many countries are overly dependent on volatile and 
unsustainable donor funds. The region is dealing 
with serious challenges on the human capacity side: 
long-term recruitment restrictions have left many 
research agencies with aging pools of researchers. 
In addition, female scientists remain severely under-
represented in research, despite their unique posi-
tion to address the pressing challenges of African 
farmers, the majority of whom are women.

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.

INDICATORS

Agricultural research includes government, higher 
education, and nonprofit agencies, but excludes 
the private for-profit sector. Total agricultural R&D 
spending includes salaries, operating and pro-
gram costs, as well as capital investments for all 
government, nonprofit, and higher education 
agencies involved in agricultural research in a coun-
try. Expenditures are adjusted for inflation and 
expressed in 2011 prices. Purchasing power pari-
ties (PPPs) measure the relative purchasing power of 
currencies across countries by eliminating national 
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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 levels of agricultural R&D invest-
ment and capacity, another way of comparing com-
mitment to agricultural R&D is to measure research 
intensity—that is, total agricultural R&D spending as a 
percentage of agricultural output (AgGDP).

Total agricultural researchers includes all 
researchers employed at government, nonprofit, 
and higher education institutions in a country. 
Totals are reported in full-time equivalents (FTEs) 
to account for the proportion of time scientists 
actually spend on R&D activities. A critical mass of 
qualified researchers is crucial for implementing a 
viable research agenda, for effectively communi-
cating with stakeholders, and for securing exter-
nal funding. Therefore, it is important to look at the 
share of PhD-qualified researchers. Gender bal-
ance in agricultural R&D is important, given that 
women researchers offer different insights and per-
spectives that can help research agencies more 
effectively address the unique and pressing chal-
lenges of female farmers. Age imbalances among 
research staff should be minimized. Having too many 
PhD-qualified researchers approaching retirement 
age can jeopardize the continuity of future research.

Research involves unavoidable time lags from the 
point when investments are made until tangible ben-
efits are attained; in the interim, long-term stable 
funding is required. The volatility coefficient mea-
sures the volatility of agricultural research spending 
by applying the standard deviation formula to aver-
age one-year logarithmic growth of agricultural R&D 
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 volatility”; and countries with values 
above 0.2 fall into the “high volatility” category.

MORE INFORMATION

Only a fraction of the available ASTI indicators are 
presented here. The ASTI website offers additional 
indicators, including national-level time series data 
on researcher capacity by qualification level, age 
bracket, and commodity, as well as a detailed break-
down of agricultural R&D investment. Interactive 
pages on the ASTI website allow users to access 
country-level time series data, make cross-country 
comparisons, create graphs, and download coun-
try datasets. The country pages also feature recent 
ASTI factsheets, other country-level publications, 
and institutional information on agencies involved 
in agricultural R&D. 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 ASTI 
datasets are available in an easy-to-use data down-
load tool. Spending and human-capacity data for 
CGIAR centers are also available, along with more 
detailed information on definitions, methodology, 
and calculation procedures, at www.asti.cgiar.org.

VISIT ONLINE
www.asti.cgiar.org

CONTACT US
ASTI (asti@cgiar.org); Nienke Beintema (n.beintema@
cgiar.org)
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Table 1  Agricultural Science and Technology Indicators

Low- and middle-income 
countries by region

Year

Agricultural research spending

Volatility

Agricultural researchers (FTEs)

2011 PPP 
dollars 
(million)

2011 US 
dollars 
(million)

as a share 
of AgGDP

Total
Female 

share (%)

Share 
of PhD-

qualified 
(% of 
total)

PhD-
qualified 

older than 
50 (as % 
of total 
PhDs)

Africa south of the Sahara

Benin 2014 23.2 10.5 0.38 0.16 170.4 13.3 48.1 56.0

Botswana 2014 21.3 11.7 2.92 0.14 137.8 33.0 22.5 65.8

Burkina Faso 2014 48.5 21.9 1.01 0.31 310.8 19.2 52.5 52.6

Burundi 2014 13.1 4.4 0.46 0.18 141.4 16.8 20.0 44.0

Cabo Verde 2014 2.3 1.4 0.95 na 22.3 38.2 11.2 --

Cameroon 2014 45.9 22.1 0.34 na 240.1 20.9 40.8 46.9

Central African Rep. 2011 3.4 1.9 0.16 na 134.0 19.4 14.0 50.0

Chad 2014 12.5 6.6 0.09 na 90.7 5.8 19.4 75.3

Congo, Dem. Rep. 2014 36.5 20.7 0.34 na 512.8 9.8 16.6 64.2

Congo, Rep. 2014 5.8 3.5 0.44 0.12 104.2 18.5 36.4 78.1

Côte d’Ivoire 2014 82.1 39.7 0.53 0.14 253.2 16.9 71.3 36.7

Eritrea 2011 2.9 1.1 0.30 na 116.8 6.8 10.8 74.6

Ethiopia 2014 127.3 37.1 0.24 0.18 2,768.5 10.2 7.2 41.4

Gabon 2011 1.2 0.8 0.11 0.43 48.8 23.0 22.1 43.5

Gambia 2014 5.1 1.7 0.80 0.25 60.4 6.8 13.1 47.5

Ghana 2014 197.4 91.3 0.99 0.14 575.0 21.9 40.8 61.6

Guinea 2014 7.7 2.9 0.30 0.29 258.7 7.4 15.3 94.0

Guinea-Bissau 2011 0.2 0.1 0.02 na 9.0 -- -- --

Kenya 2014 274.1 105.8 0.79 0.08 1,178.5 29.2 35.9 65.7

Lesotho 2014 2.4 1.3 0.94 na 45.6 48.0 12.1 49.1

Liberia 2011 6.7 3.5 0.51 na 45.1 20.4 10.6 na

Madagascar 2014 10.3 3.4 0.13 0.15 204.8 33.6 46.3 68.6

Malawi 2014 28.1 13.7 0.53 0.21 158.3 20.5 32.8 38.1a

Mali 2014 37.9 16.9 0.38 0.20 285.7 11.9 51.6 86.8

Mauritania 2014 15.6 6.4 0.49 0.33 86.0 13.8 17.2 8.4

Mauritius 2014 35.2 19.5 5.89 0.12 152.9 40.4 14.1 43.9

Mozambique 2014 29.3 16.2 0.36 na 308.4 35.1 11.2 50.3

Namibia 2014 38.8 24.9 3.09 0.23 99.7 44.0 13.8 100.0b

Niger 2014 14.5 6.8 0.23 0.12 182.2 14.9 40.1 47.4

Nigeria 2014 433.5 209.6 0.22 0.15 2,975.5 28.5b 23.7b 60.6a

Rwanda 2014 39.6 17.2 0.67 na 169.3 22.7 14.2 32.4

Senegal 2014 51.3 25.7 1.15 0.18 124.4 22.5a 71.7 36.4

Sierra Leone 2014 15.3 5.5 0.24 0.40 123.7 20.2b 13.7b 75.0

South Africa 2014 417.4 274.4 2.78 0.08 811.3 38.6 51.3 38.6

Swaziland 2014 6.9 3.7 0.93 na 27.4 29.8 46.6 78.8

Tanzania, United Rep. 2014 103.9 34.5 0.29 0.29 857.7 32.1 23.8 45.8

Togo 2014 6.9 3.1 0.17 0.28 125.1 6.4 36.7 38.6
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Low- and middle-income 
countries by region

Year

Agricultural research spending

Volatility

Agricultural researchers (FTEs)

2011 PPP 
dollars 
(million)

2011 US 
dollars 
(million)

as a share 
of AgGDP

Total
Female 

share (%)

Share 
of PhD-

qualified 
(% of 
total)

PhD-
qualified 

older than 
50 (as % 
of total 
PhDs)

Uganda 2014 152.5 50.4 0.97 0.17 477.9 25.8 34.1 40.0

Zambia 2014 26.9 13.2 0.51 0.17 245.6 28.3 14.1 41.5

Zimbabwe 2014 43.4 21.9 1.44 0.31 208.7 31.0 17.6 38.7

Asia

Bangladesh 2012 250.6 78.2 0.37 0.13 2,121.0 12.4 35.3 39.8

Cambodia 2010 22.4 7.4 0.18 na 284.4 21.9 5.9 10.5

China 2013 9,366.2 5,081.5 0.62 0.09 na na na na

India 2014 3,298.4 1,067.8 0.30 0.05 12,746.6 18.3 73.2 38.3

Lao PDR 2010 na na na 0.23 227.2 na 6.5 38.0

Malaysia 2010 592.3 282.5 0.99 na 1,609.4 49.2 24.9 43.1

Nepal 2012 53.4 17.8 0.28 0.21 403.4 12.5 14.8 76.7

Pakistan 2012 332.5 93.7 0.18 0.09 3,678.3 10.8 20.7 34.5

Sri Lanka 2009 61.8 21.6 0.34 na 618.8 46.9 24.2 na

Viet Nam 2010 136.0 44.5 0.18 na 3,744.2 na 17.8 na

Latin America and the Caribbean

Antigua and Barbuda 2012 1.0 0.7 2.98 na 7.5 27.2 31.6 41.7

Argentina 2013 732.1 474.7 1.29 0.13 5,824.5 45.2 20.8 46.1

Barbados 2012 1.3 1.3 2.01 na 9.9 na na na

Belize 2012 2.3 1.3 0.66 na 12.6 23.0 1.6 44.1

Bolivia 2013 58.9 25.0 0.93 na 190.3 17.7 11.0 36.0

Brazil 2013 2,704.0 2,377.9 1.82 0.06 5,869.4 37.1 72.5 11.8

Chile 2013 186.4 134.1 1.65 0.08 715.7 33.3 36.8 34.7

Colombia 2013 253.7 159.5 0.79 0.13 1,102.9 36.1 22.5 36.9

Costa Rica 2012 37.1 25.5 1.06 0.04 241.5 34.3 14.0 54.1

Dominica 2012 0.2 0.1 0.18 na 3.0 33.3 33.3 100.0

Dominican Rep. 2012 20.3 10.3 0.30 na 199.6 24.2 10.3 45.4

Ecuador 2013 27.3 14.4 0.18 na 149.4 17.3c 9.6 27.7

El Salvador 2006 6.6 0.4 0.15 na 76.9 na na na

Grenada 2012 0.4 0.3 0.71 na 1.8 na na na

Guatemala 2012 15.6 7.3 0.14 0.09 141.8 20.0 9.6 68.4

Honduras 2012 7.5 3.9 0.17 0.09 87.6 13.6 5.7 55.4

Jamaica 2012 11.8 7.4 0.89 na 62.1 47.2 21.6 11.9

Mexico 2013 710.4 438.8 1.05 0.05 3,967.4 25.3 47.5 61.0

Nicaragua 2012 17.5 7.0 0.38 na 131.5 29.7 8.8 46.7

Panama 2012 15.5 8.5 0.74 0.08 133.0 17.7 7.5 45.0

Paraguay 2013 26.8 14.2 0.26 0.28 209.5 37.2 5.4 8.9a

Peru 2013 83.4 46.1 0.35 na 339.1 31.9 13.1 49.2

St. Kitts and Nevis 2012 0.8 0.5 5.13 na 4.5 82.2 4.4 50.0

Table 1 continued
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Low- and middle-income 
countries by region

Year

Agricultural research spending

Volatility

Agricultural researchers (FTEs)

2011 PPP 
dollars 
(million)

2011 US 
dollars 
(million)

as a share 
of AgGDP

Total
Female 

share (%)

Share 
of PhD-

qualified 
(% of 
total)

PhD-
qualified 

older than 
50 (as % 
of total 
PhDs)

St. Lucia 2012 0.3 0.2 0.63 na 2.2 9.1 -- --

St. Vincent and 
Grenadines

2012 0.7 0.5 1.07 na 2.5 na na na

Trinidad and Tobago 2012 18.0 11.0 7.82 na 83.0 43.3 22.7 4.5

Uruguay 2013 77.4 61.3 1.40 0.11 371.9 48.2 26.1 27.8

Venezuela 2013 86.2 54.5 0.31 na 503.1 na 16.3 45.2

Central and West Asia and North Africa

Algeria 2012 91.6 38.3 0.21 na 593.4 51.3 23.0 54.7

Egypt 2012 528.4 144.7 0.44 na 8,419.7 36.3 67.6 na

Jordan 2012 36.2 15.0 1.84 0.12 272.3 18.3 35.5 51.4

Lebanon 2012 38.2 21.3 0.95 na 209.2 48.2 44.6 21.8

Morocco 2012 147.0 442.0 0.49 na 556.3 23.3 40.0 62.0

Oman 2012 110.0 2.6 6.51 na 243.6 31.1 25.5 36.2

Sudan 2012 57.3 26.3 0.14 0.19 932.8 40.2 36.9 37.5

Tunisia 2012 63.0 97.1 0.64 0.05 541.6 32.7 61.8 50.4

Turkey 2012 537.3 376.7 0.51 na 3,009.4 32.5 41.6 20.0

Yemen 2012 38.7 13.7 0.56 na 526.7 7.1 28.7 54.6

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. Agricultural research includes government, higher education, and non-
profit agencies, but excludes the private for-profit sector.

a = data exclude higher-education sector; b = data include only government agencies; c = data exclude the nonprofit sector.

Table 1 continued
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AGRICULTURAL R&D SPENDING AS A SHARE OF AGRICULTURAL GDP
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Africa south of the Sahara South and Southeast Asia West Asia and North Africa Latin America and the Caribbean

SHARE OF PHD-QUALIFIED RESEARCHERS OVER 50

ASTI
Agricultural Science and Technology Indicators

TREND 1
UNDERINVESTMENT AND FUNDING 
VOLATILITY ARE LIMITING RETURNS 
TO AGRICULTURAL RESEARCH

Agricultural research investment levels in most low- and 
middle-income countries still fall well below the minimum 
target of 1 percent of agricultural gross domestic prod-
uct recommended by the United Nations. Higher levels of 
funding are needed to establish and maintain viable agri-
cultural research programs that achieve tangible results. 
Agricultural research investment can command significant 
returns, but these returns take time—commonly decades. 
This inherent lag— from the inception of research to the 
adoption of a new technology or a new variety calls for sus-
tained and stable research funding. Funding volatility makes 
it harder to realize long-term returns. Africa’s agricultural 
research spending has exhibited considerably greater vol-
atility than spending in other developing regions, driven by 

the short-term, project-oriented nature of donor and devel-
opment bank funding in Africa.

TREND 2
A GENERATION GAP THREATENS 
FUTURE AGRICULTURAL RESEARCH

Many of the PhD-qualified agricultural researchers in 
low- and middle-income countries are in their 50s and 60s. 
This situation is most severe in Africa south of the Sahara. 
Given that the official retirement age in most countries is 60 
or 65, many countries will be left without the critical mass 
of experienced, PhD-qualified researchers needed to lead 
research programs. This trend, combined with high shares 
of more recently recruited junior staff in need of experience 
and mentoring, has left many countries vulnerable. Without 
adequate succession strategies and training, significant 
knowledge gaps will emerge, raising concerns about the 
quality of future research outputs.
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Statistics of Public Expenditure for 
Economic Development (SPEED)

Tracking public expenditure by national govern-
ments allows policy makers and analysts to exam-
ine (1) national policy priorities, as reflected in the 
allocation of funds, and (2) the cost-effectiveness of 
public spending both within and across countries. 
Public expenditure is expenditure incurred by pub-
lic authorities—including central, state, and local 
governments, public corporations, and state enter-
prises—to provide public goods and services or to 
achieve national development goals. The Statistics 
of Public Expenditure for Economic Development 
(SPEED) database, a resource of the International 
Food Policy Research Institute (IFPRI), provides data 
that policy makers, researchers, and other stakehold-
ers can use to examine both historical trends and the 
allocation of government resources across sectors.

INDICATORS

Information on agricultural and other sectoral pub-
lic expenditures in 109 developing countries and 
34 developed countries is collected for the SPEED 
database.1 Indicators reported include total agricul-
tural expenditure, agricultural spending per capita, 
and the ratio of agricultural spending to agricultural 
gross domestic product (GDP) for the period 1980 to 
2014 (Table 2). IFPRI researchers compile these data 
from international organizations and national gov-
ernments, and conduct extensive data checks and 
adjustments to ensure consistent spending measure-
ments over time that are free of exchange-rate fluc-
tuations and currency denomination changes.2

TRENDS IN AGRICULTURAL EXPENDITURE

At the global level, per capita agricultural expen-
diture increased at a rate of 1.9 percent per year 
between 1980 and 2014.3 Much of the observed 
growth took place in the last two decades (1995–
2014), reversing the decline observed between 
1980 and 1994. Trends differ in different parts of 
the world and between developing and developed 
countries. For developed countries, despite their 
large volume of investments, agriculture represents 

only a marginal portion of the economy. Per cap-
ita agricultural expenditure for developed coun-
tries declined continuously from 1980 to 2014, but is 
still relatively high, averaging close to US$150 over 
the entire period.4 The ratio of agricultural expen-
diture to agricultural GDP also remained high, at 
above 20 percent. In developing countries, on the 
other hand, although agriculture accounts for a 
larger share of the economy, per capita agricultural 
expenditure was considerably lower, at less than 
one-third the level of developed countries. In addi-
tion, per capita agricultural expenditure in devel-
oping countries remained flat until the early 1990s, 
although it showed an impressive recovery at a rate 
of 8.7 percent per year between 1995 and 2014.

Comparing performance across the world’s 
developing regions, South Asia and Africa south 
of the Sahara lag behind in terms of both per cap-
ita agricultural expenditure and ratio of agricultural 
expenditure to agricultural GDP. Growth in per cap-
ita agricultural expenditure has been quite erratic. 
The strongest performance occurred between 1995 
and 2014, with Latin America and the Caribbean 
and Africa south of the Sahara lagging behind the 
other regions.

For Africa south of the Sahara, the heads of 
state and government adopted the Comprehensive 
Africa Agriculture Development Programme 
(CAADP) in 2003 and committed to spend at least 
10 percent of their national budgets on agriculture. 
Against this target, Africa as a whole has under-
performed, with the region reaching an average of 
2.9 percent per year between 2003 and 2014. The 
average share was higher (3.3 percent) prior to the 
2009 global financial crisis. Several countries con-
sistently surpassed the 10 percent target in recent 
years, however, including Burkina Faso, Ethiopia, 
Malawi, Mali, and Niger.

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

CONTACT
Samuel Benin (s.benin@cgiar.org)
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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)

Per capita agricultural 
expenditure (2011 PPP 

dollars)

Ratio of agricultural 
expenditure to 

agricultural GDP (%)
Share of agriculture in 
total expenditure (%)

1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014

East Asia and Pacific

China 12.62 15.56 204.86 23.26 28.68 377.61 12.90 12.67 149.60 23.78 23.36 275.74 10.93 4.74 23.56 12.20 8.43 9.34

Fijia 0.03 0.03 0.01 0.06 0.05 0.02 55.05 40.01 15.24 94.70 68.83 26.22 8.90 6.86 3.31 7.24 4.01 1.24

Indonesia 3.72 5.76 9.04 14.01 25.12 29.12 61.08 70.82 9.98 8.36 10.27 9.43

Malaysia 1.15 1.44 1.72 2.41 3.02 3.60 83.12 69.48 57.45 174.30 145.69 120.46 10.20 8.34 5.59 8.75 5.10 2.47

Mongoliab 0.02 0.08 0.04 0.18 6.78 26.74 15.97 63.01 1.26 5.71 2.12 1.76

Myanmard 0.29 0.19 0.24 1.00 0.64 0.81 8.51 4.23 4.59 28.98 14.38 15.61 8.02 2.66 1.17 23.57 14.90 6.26

Papua New 
Guinea

0.11 0.08 0.15 0.11 35.73 17.58 45.57 22.42 7.97 3.26 8.46 3.97

Philippines 0.63 1.27 2.42 1.54 3.09 5.86 13.36 18.23 24.36 32.41 44.23 59.10 3.34 5.93 7.84 6.06 6.90 5.69

Singapore 0.03 0.04 0.12 0.04 0.06 0.18 12.41 11.89 22.69 17.51 16.77 32.01 5.47 24.78 123.89 0.44 0.24 0.25

Thailand 1.24 4.01 5.33 3.06 9.88 13.13 26.17 67.60 78.64 64.51 166.62 193.85 7.56 19.49 12.32 9.67 11.30 6.50

Tonga 0.00 0.00 0.01 0.01 0.00 0.01 52.53 8.67 52.67 62.53 10.31 62.68 6.13 1.23 7.29 9.97 0.80 3.13

Vanuatu 0.00 0.00 0.00 0.00 14.97 22.79 13.33 20.29 2.55 2.67 2.96 3.13

Viet Namb 0.79 1.50 2.41 4.57 10.50 16.56 32.09 50.63 6.15 5.33 8.20 8.37

South Asia

Afghanistana 0.25 0.69 8.30 22.36 4.56 1.81

Bangladesha 0.29 0.36 1.79 0.93 1.14 5.74 3.56 3.01 11.41 11.39 9.66 36.54 2.97 2.74 8.30 13.02 4.93 11.08

Bhutan 0.01 0.04 0.07 0.04 0.11 0.20 34.88 78.80 96.09 96.56 218.17 266.06 19.53 23.98 21.91 31.86 19.69 13.18

Indiaa 2.57 5.07 20.95 7.93 15.65 64.71 3.68 5.27 16.37 11.37 16.29 50.58 2.63 3.14 5.94 7.18 5.26 5.97

Maldivesc 0.00 0.02 0.01 0.00 0.04 0.01 14.76 91.06 18.88 25.28 155.94 32.33 6.99 46.24 7.17 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 3.93 3.96 6.83 16.39 9.64 10.98

Pakistan 0.15 0.09 0.95 0.52 0.33 3.38 1.86 0.76 5.15 6.61 2.68 18.25 0.98 0.31 1.66 2.13 0.46 1.90

Sri Lanka 0.29 0.39 0.77 0.84 1.11 2.20 19.50 21.35 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 21.81 23.60 47.37 51.26 2.15 2.56 3.95 1.74

Azerbaijan 0.20 0.64 0.45 1.40 26.27 66.30 57.56 145.27 6.68 16.54 8.01 2.45

Belarus 0.41 1.54 1.07 4.04 39.88 161.63 105.00 425.57 12.56 31.59 5.96 6.04

Bulgariaa 0.03 0.51 0.05 1.03 3.16 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 2.77 87.34 159.72 16.43 3.43

Kyrgyzstan 0.03 0.08 6.36 16.54 2.41 3.54

Latviaa 0.14 0.15 0.20 0.21 58.16 74.97 82.09 105.82 12.76 16.41 2.83 1.35

Lithuania 1.45 0.43 2.27 0.67 398.62 147.31 625.40 231.11 68.61 28.68 29.69 2.56

Moldova 0.02 0.11 0.05 0.22 5.14 25.93 10.89 54.98 1.69 10.34 1.38 3.33

Russian 
Federation

0.43 14.29 0.73 24.21 2.92 99.64 4.95 168.79 0.62 20.26 0.15 1.08

Serbiab 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 0.85 3.00 2.03 7.17 29.41 81.64 70.34 195.22 7.62 18.48 2.42 3.68

Bahrainc 0.02 0.02 0.02 0.03 0.03 0.04 41.71 29.88 18.18 74.41 53.31 32.43 18.58 17.04 28.36 0.63 0.54 0.31

Egypt 1.10 1.47 4.02 5.36 25.37 23.52 92.63 85.89 12.78 8.43 5.14 4.39

Iran 2.27 2.43 5.17 5.55 58.61 40.37 133.61 92.02 10.17 6.67 3.36 4.22
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Region/
country

Agricultural expenditure 
(billions 2011 constant US 

dollars)
Agricultural expenditure 

(billions 2011 PPP dollars)

Per capita agricultural 
expenditure (2011 

constant US dollars)

Per capita agricultural 
expenditure (2011 PPP 

dollars)

Ratio of agricultural 
expenditure to 

agricultural GDP (%)
Share of agriculture in 
total expenditure (%)

1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014

Jordan 0.03 0.18 0.07 0.08 0.44 0.16 13.85 41.99 9.07 33.52 101.62 21.94 8.08 37.73 6.45 0.98 4.46 0.69

Kuwaita 0.02 0.24 0.38 0.03 0.39 0.62 12.27 147.66 106.70 19.68 236.93 171.22 13.33 70.59 64.98 0.10 0.59 0.61

Lebanonb 0.03 0.03 0.05 0.05 9.36 5.68 16.82 10.21 2.58 1.83 0.40 0.24

Morocco 0.59 0.58 1.29 1.28 29.29 21.41 64.43 47.11 10.61 8.67 6.80 4.21

Palestine, State 
ofb

0.02 0.01 5.49 2.51 4.56 0.73

Omana 0.10 0.25 0.19 0.19 0.49 0.39 84.01 112.43 49.75 168.63 225.65 99.86 24.24 20.17 20.83 1.85 1.56 0.57

Syrian Arab 
Republic

0.45 0.77 1.01 1.71 50.54 53.82 112.32 119.61 12.00 9.02 5.04 10.24

Tunisiab 0.56 0.56 0.74 1.33 1.34 1.76 88.03 61.69 67.92 209.29 146.67 161.47 34.71 25.19 17.08 15.63 8.17 4.16

Turkey 0.58 0.68 10.25 0.98 1.15 17.31 13.25 11.63 132.26 22.38 19.63 223.35 1.52 1.52 16.95 2.08 1.03 3.22

United Arab 
Emiratesa 0.09 0.08 0.09 0.13 0.12 0.13 87.88 35.01 9.98 126.85 50.53 14.41 14.01 2.78 3.40 0.83 0.67 0.09

Yemen 0.05 0.13 3.10 8.74 1.86 1.68

Latin America and the Caribbean

Argentina 0.30 0.26 0.47 0.40 10.73 7.37 16.55 11.37 2.19 1.87 0.65 0.58

Bahamasd 0.01 0.02 0.01 0.01 0.02 0.02 45.81 55.87 41.49 48.25 58.86 43.71 11.45 7.47 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 12.77 28.30 3.20 2.80

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 21.12 8.68 5.70 1.71

Chile 0.29 0.27 1.08 0.40 0.37 1.50 25.62 18.71 60.95 35.61 26.00 84.70 9.16 4.26 12.65 1.77 1.18 1.65

Colombiaa 0.22 0.40 0.00 0.35 0.64 0.00 7.93 10.70 0.03 12.62 17.02 0.04 1.40 2.21 0.01 2.00 1.77 2.10

Costa Rica 0.08 0.14 0.20 0.12 0.21 0.29 34.06 40.80 42.50 49.68 59.51 61.97 5.24 5.65 8.75 3.38 3.15 1.42

Dominican Rep. 0.28 0.22 0.55 0.43 48.50 27.65 95.34 54.35 11.93 8.66 16.71 7.83

Ecuadora 0.32 0.61 20.44 38.85 4.23 1.40

El Salvadora 0.01 0.04 0.06 0.02 0.07 0.12 2.59 6.68 9.57 5.15 13.28 19.02 0.36 1.73 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 2.16 0.46 0.16 4.64 30.24 7.11 134.86 64.94 15.26 289.55 6.95 1.82 37.51 7.88 2.72 29.32

Jamaica 0.09 0.10 0.14 0.15 35.55 34.83 56.42 55.28 7.89 11.28 2.13 2.06

Mexicod 8.53 3.42 5.67 13.81 5.54 9.18 123.03 36.26 47.81 199.20 58.72 77.41 20.68 9.77 15.71 14.56 3.36 2.32

Panamaa 0.13 0.05 0.12 0.23 0.09 0.21 64.62 18.07 30.49 118.07 33.02 55.71 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

St. Vincent and 
Grenadines

0.00 0.00 0.00 0.01 22.05 35.42 35.20 56.54 9.38 8.74 3.81 3.46

Trinidad and 
Tobagob 0.18 0.12 0.19 0.29 0.20 0.30 166.27 98.70 138.46 270.62 160.64 225.36 68.72 66.01 181.53 5.10 4.49 2.18

Uruguay 0.07 0.08 0.08 0.10 22.78 25.66 28.79 32.43 2.25 3.63 2.08 1.04
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Region/
country

Agricultural expenditure 
(billions 2011 constant US 

dollars)
Agricultural expenditure 

(billions 2011 PPP dollars)

Per capita agricultural 
expenditure (2011 

constant US dollars)

Per capita agricultural 
expenditure (2011 PPP 

dollars)

Ratio of agricultural 
expenditure to 

agricultural GDP (%)
Share of agriculture in 
total expenditure (%)

1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014

Africa south of the Sahara

Angola 0.14 0.46 0.19 0.63 10.37 18.93 14.26 26.03 5.34 6.70 1.74 0.86

Benin 0.06 0.15 0.12 0.32 9.21 13.80 20.30 30.42 6.33 7.57 7.26 7.97

Botswana 0.08 0.17 0.28 0.14 0.30 0.50 75.64 105.58 125.02 137.41 191.80 227.13 29.17 46.66 68.93 9.71 5.96 4.15

Burkina Faso 0.20 0.39 0.29 0.45 0.86 0.64 29.81 38.67 16.43 65.83 85.41 36.28 19.10 30.21 7.06 31.37 45.68 9.39

Burundia 0.02 0.02 0.05 0.06 2.53 1.95 7.49 5.78 3.71 2.14 5.10 2.79

Cameroon 0.04 0.07 0.07 0.15 4.02 5.17 8.34 10.74 1.19 2.21 2.22 4.16

Cabo Verdeb 0.00 0.03 0.00 0.05 5.50 66.95 8.98 109.29 1.84 21.06 4.93

Central African 
Republicb 0.04 0.03 0.01 0.07 0.05 0.01 16.06 7.60 1.45 29.61 14.01 2.67 5.41 3.99 0.73 9.94 1.69

Congo, Rep. 0.01 0.01 3.31 5.40 1.07 0.34

Côte d’Ivoire 0.17 0.17 0.35 0.35 0.35 0.73 20.69 11.79 15.89 42.78 24.38 32.86 3.76 3.46 4.64 2.60 3.56 4.79

Democratic 
Rep. of Congo

0.00 0.00 0.04 0.07 0.02 0.18

Equatorial 
Guinea

0.01 0.01 16.16 25.89 2.31

Ethiopiac 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 17.13

Ghana 0.09 0.03 0.06 0.19 0.06 0.13 8.11 1.53 2.24 17.52 3.32 4.84 1.76 0.51 0.59 12.21 0.73 2.08

Guinea-Bissaua 0.00 0.00 0.00 0.00 0.11 0.70 0.23 1.51 0.03 0.26 1.19 0.88

Kenyaa 0.20 0.31 0.43 0.53 0.79 1.10 12.55 11.16 9.76 32.50 28.90 25.27 5.41 5.15 3.48 8.28 7.00 4.11

Lesothob 0.02 0.09 0.05 0.04 0.17 0.10 17.39 51.25 25.93 32.18 94.86 47.99 12.29 54.22 30.30 8.02 12.41 3.15

Liberiab 0.02 0.00 0.01 0.04 0.01 0.02 11.25 1.91 2.20 21.77 3.69 4.26 10.62 3.35 0.85 5.02 2.76 1.97

Madagascarc 0.07 0.02 0.20 0.05 4.95 0.70 14.89 2.11 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 0.19 21.08 12.28 0.39 3.75 4.94 0.13 10.15 8.85 15.66

Malia 0.03 0.20 0.24 0.07 0.46 0.55 4.49 21.12 14.73 10.08 47.40 33.07 1.85 11.75 6.54 7.05 17.28 9.71

Mauritius 0.04 0.07 0.08 0.08 0.13 0.14 45.89 63.04 63.10 82.64 113.53 113.63 17.02 14.87 24.16 6.87 5.86 2.48

Mozambiquea 0.37 0.67 13.99 25.37 10.20 6.85

Namibiac 0.12 0.33 0.19 0.51 74.03 145.76 115.26 226.97 16.00 31.96 6.04 6.92

Niger 0.08 0.07 0.36 0.17 0.16 0.76 13.42 7.92 18.70 28.64 16.90 39.90 5.46 6.35 12.15 14.17 13.17 12.30

Nigeria 0.44 0.28 0.20 0.92 0.58 0.41 6.02 2.56 1.10 12.53 5.34 2.30 2.66 0.79 0.20 2.92 3.60 0.80

Rwandab 0.13 0.29 11.76 27.08 5.46 7.09

Senegal 0.05 0.07 0.41 0.11 0.14 0.82 9.52 8.03 28.12 19.02 16.04 56.16 6.31 5.34 18.98 4.04 5.23 8.52

Seychelles 0.01 0.01 0.01 0.01 68.69 65.97 127.12 122.08 17.50 23.03 1.99 1.62

Sierra Leone 0.00 0.01 0.99 2.77 0.42 1.57

South Africa 0.35 0.78 0.53 1.18 8.36 14.43 12.72 21.95 3.91 7.90 0.51 1.05

Sudan

Swazilandb 0.04 0.03 0.06 0.07 0.06 0.10 66.73 36.08 45.33 124.22 67.17 84.39 15.11 10.66 18.24 12.98 5.68 4.23

Togo 0.06 0.03 0.07 0.14 0.07 0.16 23.18 7.46 10.05 50.85 16.37 22.05 10.50 3.66 4.03 6.99 6.13 5.84

Uganda 0.01 0.01 0.18 0.03 0.03 0.54 0.73 0.52 4.73 2.21 1.56 14.31 0.64 0.40 2.95 6.71 1.87 4.50

United Rep. of 
Tanzania

0.15 0.14 0.45 0.41 7.96 4.65 23.95 13.99 8.38 2.99 10.90 8.55

Zambiac 0.63 0.06 0.29 1.29 0.12 0.59 106.70 6.11 20.15 218.07 12.48 41.18 73.83 4.40 12.65 22.81 2.80 7.27
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Region/
country

Agricultural expenditure 
(billions 2011 constant US 

dollars)
Agricultural expenditure 

(billions 2011 PPP dollars)

Per capita agricultural 
expenditure (2011 

constant US dollars)

Per capita agricultural 
expenditure (2011 PPP 

dollars)

Ratio of agricultural 
expenditure to 

agricultural GDP (%)
Share of agriculture in 
total expenditure (%)

1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014 1980 1995 2014

High-income European countries

Austria 4.90 3.94 1.79 4.22 3.39 1.54 645.19 494.19 210.50 555.54 425.52 181.25 50.86 58.78 32.98 2.51 2.32 0.78

Belgium 1.09 0.65 0.24 0.94 0.56 0.21 111.07 64.27 21.34 95.14 55.05 18.28 16.74 13.11 7.12 0.88 0.33 0.08

Croatiac 0.23 0.91 0.32 1.29 49.73 211.78 70.36 299.64 9.26 36.50 2.50 3.99

Cyprus 0.16 0.24 0.18 0.17 0.25 0.18 316.96 366.53 200.49 328.38 379.73 207.71 26.92 32.38 34.28 15.06 4.61 1.50

Czech Republic 4.08 0.95 5.39 1.26 394.53 90.54 521.09 119.58 68.61 17.07 5.27 0.98

Denmark 1.10 0.55 0.60 0.77 0.39 0.43 213.89 105.39 106.69 151.13 74.46 75.38 13.92 7.12 12.80 0.91 0.35 0.31

Estonia 0.07 0.12 0.10 0.17 48.87 94.43 67.07 129.59 11.95 16.26 1.47 1.28

Finland 7.74 8.33 2.28 6.13 6.60 1.81 1,619.33 1,630.69 416.59 1,283.31 1,292.32 330.14 68.35 124.67 35.18 10.74 7.75 1.48

France 10.35 5.92 8.82 5.04 172.70 89.20 147.13 76.00 19.62 13.63 0.89 0.36

Germany 3.53 17.93 7.30 3.24 16.45 6.70 45.22 219.74 90.55 41.48 201.58 83.07 8.79 62.86 30.93 0.49 1.09 0.43

Greece 3.71 3.05 0.44 3.81 3.13 0.45 385.55 286.29 39.92 396.11 294.13 41.02 18.49 18.56 4.98 5.30 3.11 0.34

Hungary 1.89 0.89 3.04 1.43 182.43 90.02 293.84 144.99 27.31 16.31 3.51 1.23

Iceland 0.27 0.21 0.14 0.23 0.18 0.12 1,179.75 774.04 434.90 1,015.17 666.06 374.23 40.70 25.19 17.14 12.44 7.22 1.99

Ireland 1.20 1.03 1.04 0.89 330.13 219.43 285.40 189.70 19.17 27.99 2.71 1.04

Italy 10.26 9.17 6.65 9.60 8.58 6.23 182.13 160.46 111.30 170.43 150.15 104.15 12.38 15.57 15.72 1.10 0.89 0.60

Luxembourg 0.15 0.18 0.21 0.12 0.15 0.17 402.60 447.66 379.95 323.78 360.01 305.56 49.06 59.54 125.85 2.16 1.44 0.79

Malta 0.01 0.01 0.04 0.02 0.02 0.05 45.92 33.30 103.55 57.90 41.99 130.57 13.66 8.35 35.84 3.77 0.53 0.94

Netherlands 2.80 2.02 1.41 2.43 1.75 1.22 198.51 130.46 83.48 171.99 113.04 72.33 18.39 10.52 9.60 1.05 0.60 0.34

Norway 7.83 5.28 3.02 4.88 3.30 1.89 1,917.85 1,211.61 587.34 1,196.32 755.78 366.37 94.68 57.67 38.18 7.16 2.99 1.25

Poland 2.69 2.19 4.37 3.55 69.79 56.63 113.14 91.81 21.02 14.94 2.68 0.92

Portugal 1.73 0.90 2.01 1.05 171.65 86.81 199.29 100.80 19.03 18.93 2.14 0.74

Romania 3.89 2.81 1.61 7.45 5.38 3.08 172.00 122.22 81.69 329.50 234.13 156.49 24.63 12.78 17.07 7.42 6.77 2.32

Slovakia 0.34 0.47 62.12 86.18 8.16 0.78

Slovenia 0.50 0.22 0.57 0.25 251.00 107.59 286.45 122.79 42.69 22.97 3.61 0.88

Spain 7.18 6.28 5.80 7.34 6.42 5.93 190.42 157.88 125.37 194.58 161.33 128.11 16.12 16.34 17.49 3.36 1.43 0.90

Sweden 4.74 2.51 0.93 3.48 1.84 0.68 570.68 284.08 96.20 418.57 208.36 70.56 41.83 27.39 13.15 2.87 1.06 0.31

Switzerlanda 10.95 14.93 6.01 6.79 9.26 3.72 1,737.45 2,128.37 739.84 1,077.05 1,319.39 458.63 107.58 195.59 121.80 4.87 9.24 2.46

United 
Kingdom

6.71 1.66 3.66 5.99 1.48 3.27 119.37 28.69 56.94 106.48 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 2.74 156.40 167.00 180.68 100.34 107.14 115.92 7.11 9.79 11.25 1.78 1.24 0.72

Canada 3.15 4.77 2.51 3.81 128.39 162.91 102.46 130.01 9.77 14.98 2.20 1.93

Israel 0.90 0.86 0.81 0.78 239.87 161.84 217.57 146.80 26.53 35.89 1.97 1.49

Japan 19.22 13.47 7.17 14.27 10.00 5.33 165.78 108.17 56.55 123.13 80.34 42.00 18.18 14.78 9.91 3.49 1.69 0.60

New Zealandb 1.57 0.37 1.03 1.34 0.31 0.88 498.75 100.48 231.90 424.87 85.59 197.55 19.88 5.14 10.71 5.42 1.06 1.32

Rep. of Koreab 1.39 8.39 14.60 1.80 10.88 18.94 37.11 187.82 294.36 48.12 243.58 381.74 4.99 27.28 53.14 5.59 10.02 3.53

United States 20.40 13.26 23.18 20.40 13.26 23.18 88.87 49.81 72.57 88.87 49.81 72.57 15.56 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; c = last year of data available is 2014; d = last year of data available is 2010.
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Trend 1
DEVELOPING COUNTRIES 
SPEND LESS ON AGRICULTURE, 
BUT THE GAP IS SHRINKING

By two measures, developing regions spend 
less than developed regions on agriculture. 
Both per capita spending and the ratio of pub-
lic expenditure to agricultural GDP are lower 
across all developing regions. But the gap has 
shrunk over time. While developed country 
spending declined continuously from 1980 to  
2014, spending in developing countries recov-
ered after 1995. These changes reflect the evo-
lution of international development policies. 
Structural adjustment programs implemented 
in the 1980s and 1990s in developing countries 
curtailed government spending on agriculture, 
but since the early 2000s, many developing 
country governments have increased alloca-
tions to the sector.

Trend 2
SPENDING PATTERNS DIFFER 
ACROSS DEVELOPING REGIONS

Several regions showed a strong recovery in 
the most recent period (1995–2014), while oth-
ers experienced further declines in spend-
ing. This disparity reflects differences in levels 
of resources, economic performance, demo-
graphic shifts, and development priorities. For 
example, South Asia and Africa south of the 
Sahara, which have the lowest level of resources 
and overall economic performance in terms 
of GDP per capita, have lagged behind other 
developing regions in both per capita spending 
and the ratio of public expenditure to agricul-
tural GDP.

Note: “Developing countries” includes East Asia and the 
Pacific, Europe and Central Asia (excluding high-income 
countries in Europe), Latin America and the Caribbean, Mid-
dle East and North Africa, South Asia, and Africa south of the 
Sahara. The developed region includes high-income Europe 
and other high-income countries not listed under the devel-
oping subregions. PPP$ = purchasing power parity dollars.
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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

GHI scores reflect the multidimensional nature of 
hunger by combining four standardized indicators 
into one index number that falls within the range 
0–100 (Figure 1):

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. 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 2016 GHI scores show substantial progress in 
hunger reduction for the developing world (Table 3). 
The GHI score for the developing world fell from 
30.0 in 2000 to 21.3 in 2016, showing a reduction of 

29 percent. Underlying this improvement are reduc-
tions since 2000 in each of the four GHI indicators. 
While the developing world has made progress in 
reducing hunger since 2000, this progress has been 
uneven, and great disparities in hunger continue to 
exist at the regional, national, and subnational levels.

In terms of the major regions of the develop-
ing world, Africa south of the Sahara and South Asia 
have the highest 2016 GHI scores, at 30.1 and 29.0, 
respectively. These scores reflect serious levels of 
hunger, and while the GHI scores for these regions 
have declined over time, the current levels are still 
on the upper end of the serious category. 

The GHI scores for East and Southeast Asia, 
Near East and North Africa, Latin America and 
the Caribbean, and Eastern Europe and the 
Commonwealth of Independent States range 
between 7.8 and 12.8, and represent low or mod-
erate levels of hunger. Yet disparities within each 
region are important to recognize. For example, 
Haiti has a 2016 GHI score of 36.9, which places it 
in the alarming category, although Latin America 
and the Caribbean as a whole is the developing 
region with the lowest GHI score. Also, the 2016 GHI 
score for East and Southeast Asia is 12.8, but this is 
strongly influenced by highly populous China, which 
has a low GHI score of just 7.7. Examination of the 
other countries in this grouping without China shows 
a GHI score of 19.9—very near the threshold between 
the moderate and serious categories.

From the 2000 GHI to the 2016 GHI, 22 countries 
made remarkable progress, reducing their GHI 
scores by 50.0 percent or more. Seventy countries 
saw a considerable reduction in their scores, drop-
ping by between 25.0 percent and 49.9 percent, 
and 22 countries decreased their GHI scores by 
less than 25.0 percent. Despite this progress, 

Figure 1  GHI severity scale according to GHI score
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50 countries still suffer from serious or alarming lev-
els of hunger.

Seven countries—Central African Republic, 
Chad, Haiti, Madagascar, Sierra Leone, Yemen, 
and Zambia—still suffer from levels of hunger that 
are alarming. Due to incomplete data, 2016 GHI 
scores could not be calculated for 13 countries. Ten 
of these—Burundi, Comoros, Democratic Republic 
of the Congo, Eritrea, Libya, Papua New Guinea, 
Somalia, South Sudan, Sudan, and Syria—are classi-
fied in the 2016 GHI report as “cause for significant 
concern” based on available data and reports from 

international organizations that specialize in hunger 
and malnutrition.

VISIT ONLINE
Download data: https://doi.org/10.7910/DVN/
LU8KRU
Download the 2016 Global Hunger Index report: 
https://doi.org/10.2499/9780896292260

CONTACT
Klaus von Grebmer (k.vongrebmer@cgiar.org), 
Nilam Prasai (n.prasai@cgiar.org), and Jill Bernstein 
(jtwbernstein@yahoo.com)

Table 3  Global Hunger Index scores (various years), ranked by 2016 country scores
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Argentina 5.8 5.3 <5 <5

Belarus -- <5 <5 <5

Bosnia and Herzegovina -- 9.6 6.7 <5

Brazil 16.1 11.8 5.4 <5

Chile 6.2 <5 <5 <5

Costa Rica 7.6 6.3 5.0 <5

Croatia -- 6.2 <5 <5

Cuba 8.7 6.1 <5 <5

Estonia -- 5.3 <5 <5

Kuwait 26.0 <5 <5 <5

Latvia -- 6.6 <5 <5

Lithuania -- 5.2 <5 <5

Montenegro -- -- 5.1 <5

Saudi Arabia 11.8 10.4 9.1 <5

Turkey 14.3 10.4 5.6 <5

Ukraine -- 13.5 <5 <5

17 Slovakia -- 7.7 6.0 5.3

18 Tunisia 13.6 9.0 6.2 5.5

18 Romania 9.0 8.6 5.9 5.5

20 Uruguay 10.0 7.6 6.7 5.6

21 Jordan 12.6 9.8 5.9 5.7

22 Macedonia, FYR -- 7.9 6.2 5.8

23 Iran 17.5 13.7 8.8 6.7

24 Russian Federation -- 10.5 6.8 6.8

25 Venezuela 14.9 15.3 8.7 7.0

26 Lebanon 11.4 9.0 8.3 7.1

26 Serbia -- -- 7.8 7.1

28 Mexico 14.6 10.8 8.4 7.2

29 China 26.4 15.9 11.5 7.7

30 Kazakhstan -- 10.7 10.7 7.8

Ranka Country 1992 2000 2008 2016

31 Jamaica 12.4 8.6 7.4 7.9

32 Georgia -- 15.2 8.2 8.2

33 Bulgaria 9.3 9.5 8.8 8.3

34 Fiji 11.7 10.2 8.7 8.5

34 Trinidad and Tobago 13.9 12.3 10.5 8.5

34 Colombia 15.1 11.4 9.3 8.5

37 Peru 28.4 20.8 15.8 8.6

38 Armenia -- 17.4 11.7 8.7

38 Algeria 16.8 14.8 10.8 8.7

40 Kyrgyzstan -- 19.4 13.1 9.1

41 Moldova, Rep. -- 15.1 11.9 9.2

42 Panama 21.1 19.9 14.9 9.3

42 Morocco 18.3 15.6 12.0 9.3

44 Malaysia 20.1 15.5 13.4 9.7

45 Azerbaijan -- 27.2 15.7 9.8

46 Suriname 17.5 16.5 11.7 10.1

47 Oman 21.1 14.2 10.7 10.4

47 Paraguay 17.1 14.2 11.7 10.4

49 Dominican Rep. 25.0 19.4 15.6 11.1

50 El Salvador 19.1 16.8 12.6 11.2

51 South Africa 18.5 18.7 16.3 11.8

51 Thailand 26.1 18.3 11.9 11.8

53 Albania 20.4 21.1 16.9 11.9

54 Gabon 21.1 18.5 15.6 12.0

55 Turkmenistan -- 22.2 16.6 12.3

56 Uzbekistan -- 21.8 15.8 13.1

57 Mauritius 17.5 16.2 14.8 13.2

57 Honduras 25.8 20.3 16.8 13.2

59 Nicaragua 36.1 25.6 17.9 13.3

60 Egypt 19.3 15.3 16.1 13.7
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Ranka Country 1992 2000 2008 2016

61 Mongolia 34.0 33.0 20.5 13.8

62 Ghana 42.7 29.9 22.7 13.9

62 Ecuador 23.6 20.2 17.5 13.9

64 Guyana 24.1 18.8 16.9 14.5

64 Viet Nam 41.5 30.2 22.1 14.5

66 Bolivia 36.7 30.8 23.9 15.4

67 Senegal 37.1 37.7 24.4 16.5

68 Philippines 30.8 26.2 20.4 19.9

69 Guatemala 28.4 28.0 21.9 20.7

70 Gambia 33.5 27.9 24.5 20.9

71 Cambodia 45.3 44.7 26.6 21.7

72 Nepal 43.1 36.8 29.2 21.9

72 Kenya 38.5 37.6 29.6 21.9

72 Indonesia 35.8 25.3 28.6 21.9

75 Myanmar 55.8 45.3 32.0 22.0

75 Iraq 19.6 24.9 24.5 22.0

77 Mauritania 39.7 33.6 23.6 22.1

78 Togo 45.2 38.5 28.2 22.4

79 Lesotho 25.9 32.9 28.0 22.7

80 Cameroon 40.4 40.3 30.5 22.9

81 Botswana 32.4 33.0 30.9 23.0

82 Benin 44.6 38.1 31.8 23.2

83 Swaziland 24.8 30.9 30.0 24.2

84 Nigeria 49.5 40.9 33.6 25.5

84 Sri Lanka 31.8 27.0 24.4 25.5

86 Côte d’Ivoire 31.8 31.4 34.1 25.7

87 Uganda 41.3 39.4 31.2 26.4

88 Congo, Rep. 37.6 37.2 31.9 26.6

89 Malawi 57.6 45.3 31.8 26.9

Ranka Country 1992 2000 2008 2016

90 Bangladesh 52.4 38.5 32.4 27.1

91 Rwanda 54.6 58.7 37.9 27.4

91 Guinea-Bissau 45.2 43.9 31.9 27.4

93 Mali 50.2 43.9 34.4 28.1

93 Lao PDR 52.2 48.8 33.9 28.1

93 Guinea 46.1 44.4 33.9 28.1

96 Tanzania, United Rep. 42.1 42.4 32.9 28.4

97 India 46.4 38.2 36.0 28.5

98 Korea, DPR 30.9 40.4 30.1 28.6

99 Zimbabwe 36.1 41.0 35.1 28.8

100 Tajikistan -- 40.3 32.4 30.0

101 Liberia 49.7 47.4 38.6 30.7

102 Burkina Faso 47.7 48.4 37.1 31.0

103 Namibia 35.8 32.5 29.6 31.4

104 Mozambique 65.6 49.4 38.2 31.7

105 Djibouti 61.1 48.5 35.9 32.7

106 Angola 65.9 57.8 40.5 32.8

107 Ethiopia 70.9 58.5 43.0 33.4

107 Pakistan 43.4 37.8 35.1 33.4

109 Niger 64.8 53.0 37.1 33.7

110 Timor-Leste -- -- 46.9 34.3

111 Afghanistan 49.3 52.4 39.2 34.8

112 Sierra Leone 57.8 53.9 45.3 35.0

112 Yemen 43.8 43.2 36.5 35.0

114 Madagascar 44.6 44.2 37.1 35.4

115 Haiti 51.6 42.8 43.4 36.9

116 Zambia 47.1 50.4 45.2 39.0

117 Chad 62.5 51.9 50.9 44.3

118 Central African Republic 52.2 51.5 48.0 46.1

Notes: (--) = data are not available or not presented. Some countries, such as post-Soviet states prior to 1991, did not exist in their present borders in the 
given year or reference period.

a = ranked according to 2016 GHI scores. Countries that have identical 2016 scores are given the same ranking (for example, Tunisia and Romania both are 
ranked eighteenth). The following  countries could not be included because of lack of data: Bahrain, Bhutan, Burundi, Comoros, Democratic Republic of the 
Congo, Eritrea, Libya,  Papua New Guinea, Qatar, Somalia, South Sudan, Sudan, and Syrian Arab Republic.

b = differences between these scores are minimal. The 16 countries with 2016 GHI scores of less than 5 are not assigned individual ranks, but rather are col-
lectively ranked 1–16.

Table 3 continued
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Trend 1
HUNGER IS DECLINING BUT STILL 
SERIOUS IN SOME REGIONS

GHI scores reflect declining hunger for all 
regions of the developing world in recent 
decades, yet Africa south of the Sahara and 
South Asia stand out for having hunger lev-
els that are substantially higher than those 
of the other regions. South Asia’s and Africa 
south of the Sahara’s 2016 GHI scores are con-
sidered “serious,” whereas the scores for the 
other regions are categorized as “moderate” 
or “low.” Regional scores, moreover, may con-
ceal important disparities within regions and 
within countries.

Trend 2
SIMILAR SCORES REFLECT 
DIFFERENT CHALLENGES

Although Africa south of the Sahara and South 
Asia have very similar GHI scores overall, they 
reflect different regional challenges.  The indi-
cator values that comprise the GHI scores vary 
considerably between regions. In South Asia, 
child undernutrition, including both child stunt-
ing and child wasting values, is higher than in 
Africa south of the Sahara, while Africa south of 
the Sahara has higher undernourishment val-
ues—reflecting overall calorie deficiency for the 
population—and higher child mortality rates. 
There is no “one size fits all” solution to ending 
hunger and malnutrition.
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Food Policy Research Capacity Indicators (FPRCI)

Food policy research plays an important role in 
guiding 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 areas of food, agriculture, or natural resources. 
To measure this capacity, the International Food 
Policy Research Institute (IFPRI) developed a set 
of indicators 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 this year. A consistent methodology is fol-
lowed to enable comparison of values across time 
and countries. The database was most recently 
updated with numbers for 2015.

Analysts/researchers is a head count of profes-
sionals employed at local organizations whose work 
involves food policy research or analysis. To intro-
duce some uniformity, IFPRI also presents a mod-
ified quantification of the head count: full-time 
equivalent analysts/researchers with a PhD equiva-
lent. To obtain an indicator of per capita food pol-
icy research capacity, this research capacity 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 particular country.

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 

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 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 Nepal has seen an increase. A num-
ber of East African countries, with the exception of 
Tanzania and Mozambique, showed a slight decline 
in food policy research capacity. Asian countries 
did not show any dramatic changes in numbers. 
Afghanistan has seen an increase in research capac-
ity since 2014. In Latin America, with the exception of 
Colombia and Honduras, all countries experienced 
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://hdl.handle.net/1902.1/20526

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, 2011–2015

Country

Analysts/
researchers 
(head count) 
in 2013–2017

FTE analysts/
researchers with 

PhD in 2013–2017

International 
publications 

produced from 
2011–2015

FTE analysts/
researchers 

with PhD per 
million rural 

population in 2015

Publications per 
FTE researcher with 

PhD 2011–2015

Afghanistan 43 3.0 2 0.131 0.672

Bangladesh 66 22.9 45 0.217 1.965

Benin 38 4.3 23 0.732 5.349

Burundi 39 5.1 2 0.570 0.390

China 2,000 1,332.5 1,326a 2.096 0.995

Colombia 85 6.5 29 0.553 4.496

Ethiopia 141 30.4 16 0.397 0.526

Ghana 153 23.3 52 1.903 2.232

Guatemala 45 11.9 3 1.559 0.252

Honduras 33 6.1 4 1.628 0.653

Indonesia 146 42.4 13 0.355 0.307

Kenya 155 31.6 51 0.947 1.614

Lao PDR 9 1.8 5 0.407 2.857

Liberia 34 3.1 1 1.402 0.325

Madagascar 187 11.5 10 0.760 0.868

Malawi 68 18.2 22 1.321 1.210

Mali 60 10.1 1 1.066 0.100

Mozambique 37 3.3 12 0.188 3.609

Myanmar 97 46.5 5 1.309 0.108

Nepal 27 3.7 4 0.160 1.096

Niger 29 8.8 2 0.605 0.227

Nigeria 349 77.4 35 0.827 0.452

Peru 54 7.2 18 1.068 2.517

Rwanda 64 5.5 5 0.639 0.909

Senegal 71 9.3 13 1.156 1.398

South Africa 198 50.3 210 2.623 4.173

Swaziland 32 2.9 1 2.900 0.351

Tanzania, United Rep. 91 20.8 26 0.604 1.253

Togo 81 6.8 4 1.641 0.586

Uganda 34 10.9 19 0.344 1.739

Viet Nam 175 32.5 6 0.536 0.184

Zambia 29 5.3 9 0.608 1.698

Zimbabwe 42 8.9 9 0.931 1.014

Notes: Data on the number of analysts/researchers are collected every five years. For most countries, data were last collected in 2013. FTE = full-time 
equivalent.

a = the number of international publications for China is for 2009–2013.
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Trend 1
RESEARCH CAPACITY 
VARIES—EVEN WITHIN 
DEVELOPING REGIONS

Food policy research capacity—measured in 
terms of full-time equivalent researchers with a 
PhD per million rural population—varies greatly 
across and within developing regions. In Africa 
south of the Sahara, Swaziland, South Africa, 
and Ghana all have a relatively high ratio of 
food policy researchers to rural people. Many 
other African countries, including much of East 
Africa except Malawi, Kenya, and Zimbabwe, 
show relatively low capacity in this regard. 
Economic development levels explain capacity 
differences in part.

Trend 2
NUMBER OF PUBLICATIONS 
PRODUCED BY DEVELOPING 
COUNTRY RESEARCHERS 
RANGES WIDELY

The number of international publications pro-
duced per researcher shows wide vari​ation 
across countries. For some African coun-
tries, this measure correlates with the number 
of researchers per million rural population—
South Africa and Ghana score high on both 
measures of food policy research capacity. 
Other countries produce relatively more pub-
lications despite low ratios of researchers to 
rural population.

Note: Both indicators—full-time equivalent (FTE) research-
ers per million rural population and publications per FTE 
researcher with PhD—are based on a five-year average. The 
actual numbers may differ from year to year. The relative 
position of countries may change when data on more coun-
tries are added.
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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 indicator of 
how efficiently agricultural land, labor, capital, and 
materials (agricultural inputs) are used to produce a 
country’s crops and livestock (agricultural output)—it 
is calculated as the ratio of total agricultural output 
to total production inputs. When more output is pro-
duced from a constant amount of resources, mean-
ing that resources are being used more efficiently, 
TFP increases. Various policies and investments, such 
as agricultural research that develops higher-yielding 
varieties or more cost-effective pest management 
methods, can increase TFP. Measures of land and 
labor productivity—partial factor productivity (PFP) 
measures—are calculated as the ratio of total output 
to total agricultural area (land productivity) and to the 
number of economically active persons in agricul-
ture (labor productivity). Because PFP measures are 
easy to estimate, they are often used to measure agri-
cultural production performance. PFP 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 for three periods 
between 1991 and 2013 and land and labor produc-
tivity measures for developing countries and regions 
using the most recent data on outputs and inputs 
from the Food and Agricultural Organization of the 
United Nations (FAO).

Data on TFP for 2001–2013 reflect the strong 
performance of developing regions during the 

2000s, with the peak occurring between 2001 and 
2007. TFP growth in Africa south of the Sahara 
and in the Middle East and North Africa remained 
strong between 2008 and 2013, while growth in 
Latin America appears to be slowing to the lev-
els observed in the 1990s. In contrast with results 
from earlier data (reported in the 2014–2015 Global 
Food Policy Report), current TFP estimates for Asia 
show slower growth between 2008 and 2013, largely 
explained by slower growth in China. The data also 
show a significant increase in the use of feed in 
China, while output continued to grow at an average 
of 3 percent as in previous years.

DATA

The output values used to estimate TFP are 
FAO-constructed gross agricultural outputs, each of 
which is a composite of 190 crop and livestock com-
modities aggregated using a constant set of global 
average prices from 2004–2006. Inputs are agricul-
tural land, measured in hectares of cropland and 
permanent pasture; labor, measured by the num-
ber of economically active persons in agriculture; 
and fertilizer, measured by tons of fertilizer nutrients 
used. The dataset uses FAO’s capital stock series 
that aggregates quantity of physical assets at 2005 
constant prices.1

Land and labor productivity measures for the 
regions (such as Africa south of the Sahara) reflect 
a weighted average of individual country produc-
tivity measures using average outputs (1991–2013) 
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.2

DOWNLOAD DATA
http://hdl.handle.net/1902.1/20518

CONTACT
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

Region/country

Land productivity Labor productivity Output growth (%) TFP growth (%)

1990 2000 2007 2013 1990 2000 2007 2013
1991–
2000

2001–
2007

2008–
2013

1991–
2000

2001–
2007

2008–
2013

Africa south 
of the Sahara

180 243 334 439 1133 1418 1761 2225 3.5 4.5 4.3 1.5 2.2 2.4

Angola 15 24 44 78 252 314 467 701 5.0 9.3 10.4 1.4 5.0 6.7

Benin 395 511 531 720 780 1,105 1,066 1,505 6.2 1.2 7.0 1.5 0.0 2.4

Botswana 8 8 9 11 1,071 724 752 916 −0.8 1.5 4.6 −2.2 −0.7 3.6

Burkina Faso 110 147 171 223 297 305 317 374 3.2 3.9 6.2 1.0 0.5 4.0

Burundi 490 528 620 764 406 342 288 333 −0.5 1.2 5.4 0.2 −2.3 3.6

Cameroon 238 325 468 597 713 842 1,169 1,531 3.2 5.4 5.1 0.6 2.9 2.8

Central African Republic 108 152 170 200 526 669 735 798 3.7 1.8 2.3 2.1 0.5 1.2

Chad 17 23 28 33 446 456 464 506 2.9 2.9 3.1 0.1 −0.1 2.2

Congo, Rep. 20 26 35 43 466 547 706 832 2.8 4.3 3.6 −0.3 4.5 1.1

Congo, Dem. Rep. 172 150 148 169 493 346 300 311 −1.5 −0.1 2.4 −1.2 −1.4 1.0

Côte d’Ivoire 209 289 277 342 1,520 1,975 2,094 2,596 3.7 0.1 3.6 1.9 −0.5 2.1

Ethiopia 82 144 196 255 255 217 261 296 1.8 6.1 5.1 1.1 2.7 1.4

Gabon 39 49 51 60 949 1,227 1,345 1,586 2.3 0.6 2.9 0.6 0.8 1.5

Gambia 132 227 189 208 233 288 175 194 4.9 −4.1 5.1 1.8 −5.8 4.7

Ghana 160 294 352 494 567 902 974 1,196 7.7 3.6 6.1 4.6 0.4 3.3

Guinea 73 111 132 152 415 430 481 490 3.8 3.3 2.6 −0.8 −0.6 1.7

Guinea-Bissau 105 130 157 209 450 527 568 684 3.4 2.6 5.1 1.1 1.8 3.2

Kenya 150 168 245 273 513 417 525 527 1.1 5.7 2.1 0.0 3.6 0.4

Liberia 103 152 165 148 457 548 521 419 4.4 1.3 −1.3 −3.7 0.3 2.3

Madagascar 69 65 79 86 612 491 480 441 0.4 2.9 1.8 −0.6 0.5 0.2

Malawi 244 409 524 641 302 491 574 684 6.5 4.4 5.9 2.8 1.1 2.4

Mali 46 47 70 87 822 837 1,101 1,207 2.1 6.7 4.0 −0.3 3.7 1.8

Mauritania 9 10 11 13 767 672 635 628 1.5 2.1 2.5 −0.9 −0.7 0.7

Mauritius 2,144 2,437 2,601 2,795 3,174 3,970 4,693 5,930 0.3 −0.4 0.3 −0.8 0.1 0.4

Mozambique 24 34 45 63 221 230 266 332 3.5 4.4 6.1 0.6 2.6 3.1

Namibia 10 10 12 11 1,689 1,528 1,848 1,580 0.4 2.6 −1.9 −1.4 5.9 −1.1

Niger 34 46 63 70 500 544 703 647 4.3 7.2 2.2 1.0 4.0 −0.1

Nigeria 275 393 631 869 968 1,312 1,891 2,259 5.2 7.5 5.1 2.8 4.8 3.6

Rwanda 590 742 870 1,379 387 369 393 531 1.1 3.7 8.1 1.8 −2.1 4.3

Senegal 101 139 113 158 378 400 268 326 3.1 −3.1 6.5 1.4 −4.1 2.6

Sierra Leone 155 117 202 303 400 317 582 929 −2.8 12.1 9.2 −2.1 4.6 6.8

Somalia 33 33 36 43 816 707 674 695 −0.1 1.4 2.9 −0.1 0.9 1.8

South Africa 96 111 119 142 5,713 7,316 8,863 12,289 1.6 0.8 3.0 1.6 0.9 3.4

Sudan 31 55 68 76 773 1,151 1,315 1,394 6.4 3.7 1.9 3.7 1.5 −0.9

Swaziland 220 204 225 258 1,958 1,686 1,979 2,286 −0.9 1.4 2.3 −1.6 1.4 1.9

Tanzania, United Rep. 116 129 186 234 374 325 422 518 1.1 6.0 6.2 −0.2 1.8 3.9

Togo 151 176 211 223 512 571 580 601 2.9 2.1 2.6 1.0 1.3 0.1

Uganda 322 395 427 442 584 585 564 516 2.5 2.3 1.4 −0.6 0.2 −0.5
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Region/country

Land productivity Labor productivity Output growth (%) TFP growth (%)

1990 2000 2007 2013 1990 2000 2007 2013
1991–
2000

2001–
2007

2008–
2013

1991–
2000

2001–
2007

2008–
2013

Zambia 36 39 52 84 339 330 396 565 1.6 4.5 9.0 0.8 3.2 3.1

Zimbabwe 121 138 95 104 551 636 486 487 2.8 −4.1 1.5 1.3 −2.3 0.5

Latin America 
and the Caribbean

260 343 439 505 5,759 7,918 11,205 14,033 3.2 4.0 2.5 2.0 2.9 2.0

Argentina 192 252 297 302 16,822 22,219 30,008 32,629 2.8 4.1 0.8 2.2 2.5 0.4

Bahamas 1,656 1,776 2,238 2,593 3,312 4,618 5,819 7,259 1.5 3.4 3.8 −0.4 6.8 −3.4

Barbados 2,847 2,778 3,095 3,393 6,011 7,144 9,903 11,876 −0.8 −0.1 −0.7 −0.0 2.6 0.2

Belize 725 1,043 1,131 1,176 5,076 6,474 5,926 5,701 5.5 1.4 1.5 2.5 0.0 −1.8

Bolivia 48 65 87 103 1,388 1,507 1,711 1,796 3.6 4.3 3.0 0.9 0.7 3.0

Brazil 253 341 467 562 4,341 6,685 10,647 15,172 3.9 5.2 3.4 2.4 4.2 2.8

Chile 279 411 485 556 4,747 6,444 7,833 9,196 3.4 3.0 2.4 1.4 1.7 2.9

Colombia 216 255 329 349 2,907 3,186 3,897 4,295 1.6 2.9 1.1 0.4 1.3 0.5

Costa Rica 707 1,236 1,516 1,641 5,292 6,956 8,344 9,822 3.4 2.6 2.1 2.7 1.8 2.1

Dominican Rep. 629 753 1,004 1,189 2,563 3,439 5,064 6,873 1.7 3.9 3.1 0.7 2.9 3.7

Ecuador 479 732 887 969 3,412 4,808 5,164 5,737 4.6 1.5 1.7 3.4 1.2 −0.2

El Salvador 599 676 745 739 1,287 1,529 1,829 2,014 1.8 1.4 0.5 0.1 0.1 0.6

Guatemala 469 635 899 1,111 1,355 1,906 2,060 2,249 3.5 5.1 3.5 1.7 1.0 3.8

Guyana 105 186 195 255 3,138 5,671 6,168 8,219 5.7 0.4 4.6 6.1 −0.2 5.0

Haiti 582 568 605 661 521 486 505 504 0.3 2.0 1.0 −2.0 0.2 1.2

Honduras 355 442 613 670 1,747 1,762 2,865 3,268 1.0 5.9 1.9 0.6 2.6 1.1

Jamaica 1,031 1,118 1,204 1,287 1,785 2,158 2,504 2,777 0.9 0.6 0.6 0.6 0.8 0.6

Mexico 216 278 330 364 2,640 3,346 4,210 4,963 2.7 2.5 1.6 2.0 2.1 1.5

Nicaragua 162 201 258 338 1,667 2,640 3,658 5,020 4.7 3.7 4.2 1.9 2.6 4.8

Panama 383 373 418 442 3,202 3,101 3,552 3,938 0.2 1.8 1.0 −1.5 0.7 0.6

Paraguay 156 143 218 279 4,638 4,061 5,603 6,952 0.8 6.4 5.0 −1.0 4.0 2.9

Peru 156 256 322 410 1,223 1,760 2,083 2,637 5.7 3.6 4.6 2.8 2.2 3.4

Suriname 1,343 1,073 1,606 1,745 4,076 3,147 3,513 4,388 −2.2 2.5 4.3 −2.2 4.6 0.1

Trinidad and Tobago 1,743 2,189 2,910 2,672 2,632 2,993 3,274 3,206 0.9 1.0 −1.4 2.1 2.3 −0.8

Uruguay 147 191 237 293 11,776 14,499 18,477 24,306 2.7 2.8 4.3 1.3 1.4 2.7

Venezuela 196 263 312 362 4,914 6,986 8,886 11,367 2.9 2.4 2.5 1.7 1.8 1.2

Asia 653 930 1,169 1,368 762 974 1,247 1,505 3.9 3.6 3.0 2.4 2.5 1.5

Afghanistan 54 67 86 95 823 631 642 618 2.0 3.6 1.7 1.2 −0.4 1.0

Armenia 495 466 620 699 4,355 3,546 6,869 8,173 −0.3 8.4 1.4 1.4 5.6 1.8

Azerbaijan 509 334 474 613 2,536 1,628 2,144 2,716 −3.0 5.2 4.4 −2.7 1.5 2.9

Bangladesh 1,073 1,633 2,072 2,558 355 473 582 726 3.3 3.3 3.3 2.1 1.6 2.6

Bhutan 229 195 297 280 650 611 603 434 −0.1 7.1 −2.3 −0.0 4.9 −2.8

Cambodia 275 397 555 779 411 479 636 844 4.5 6.9 6.8 1.7 3.6 2.6

China 457 737 947 1,148 472 756 957 1,178 5.2 3.4 3.3 3.4 3.0 1.1

India 719 930 1,192 1,451 624 709 831 951 2.6 3.5 3.3 1.2 2.2 2.3

Indonesia 670 808 1,004 1,181 726 804 1,082 1,334 2.4 4.9 3.8 0.6 2.9 1.6

Kazakhstan 51 27 40 44 7,864 4,402 6,874 8,003 −6.8 5.7 1.6 −1.8 3.5 5.3

Table 5 continued
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Region/country

Land productivity Labor productivity Output growth (%) TFP growth (%)

1990 2000 2007 2013 1990 2000 2007 2013
1991–
2000

2001–
2007

2008–
2013

1991–
2000

2001–
2007

2008–
2013

Korea, DPR 1,532 1,287 1,383 1,533 1,065 989 1,134 1,355 −1.6 1.3 1.9 2.1 0.1 3.0

Kyrgyzstan 157 161 169 189 3,568 3,183 3,543 3,978 0.5 0.7 1.6 2.3 0.0 2.5

Lao PDR 428 627 703 877 472 613 690 815 5.0 4.1 5.9 2.3 −0.1 1.2

Malaysia 1,100 1,405 1,828 1,979 3,894 5,333 8,003 10,323 2.7 4.2 2.6 1.7 3.0 2.3

Mongolia 7 7 6 8 3,827 3,990 3,135 4,516 0.1 −4.2 5.3 2.6 −3.7 1.9

Myanmar 596 976 1,508 1,624 401 572 914 977 5.4 8.0 2.1 3.0 4.2 1.1

Nepal 704 910 1,086 1,431 463 469 448 511 2.9 2.3 4.5 1.5 0.9 0.8

Pakistan 808 1,098 1,330 1,182 1,398 1,584 1,561 1,234 3.5 2.7 −1.8 1.4 0.5 −2.9

Philippines 1,146 1,389 1,713 1,778 1,172 1,252 1,525 1,615 2.0 3.7 1.5 0.3 2.5 0.9

Sri Lanka 900 992 1,054 1,233 589 641 636 827 1.0 1.1 4.7 0.6 0.6 3.8

Tajikistan 251 173 275 390 1,655 1,292 1,640 2,119 −3.5 7.4 6.6 −1.3 1.1 4.8

Thailand 844 1,268 1,536 1,617 856 1,268 1,574 1,988 3.4 2.8 2.5 2.8 2.1 1.4

Turkmenistan 26 54 91 85 2,586 3,052 4,643 3,938 4.4 7.4 −1.5 3.7 3.6 0.4

Uzbekistan 201 255 369 514 2,557 2,645 3,632 5,065 2.0 5.1 5.7 3.1 1.1 4.3

Viet Nam 1,590 2,138 2,614 3,018 459 704 904 1,063 5.8 4.9 3.7 1.5 1.0 2.1

Middle East 
and North Africa

1,066 1,325 1,584 1,733 2,698 3,693 4,372 5,302 2.7 2.7 2.6 1.7 1.8 2.1

Algeria 74 94 123 208 1,438 1,334 1,581 2,541 2.9 4.3 9.2 1.6 2.1 6.6

Bahrain 2,424 2,855 2,907 5,143 4,849 8,755 6,104 11,058 3.1 −1.0 10.4 2.1 0.2 6.8

Egypt 4,179 5,234 6,304 6,603 1,719 2,780 3,487 3,800 4.5 3.8 1.1 2.1 1.9 −0.4

Iran 217 303 542 563 2,568 3,269 4,028 4,170 3.6 4.6 1.0 2.4 3.8 −0.1

Iraq 332 318 302 460 4,833 4,931 6,054 8,634 −1.5 0.7 4.1 1.1 −2.6 5.8

Israel 3,504 4,122 5,362 5,622 31,214 38,248 51,448 61,284 1.4 2.5 1.0 0.8 3.2 1.3

Jordan 554 741 1,056 1,283 5,760 6,768 8,920 11,241 3.2 3.6 4.7 1.4 2.6 3.5

Kuwait 643 971 1,272 2,021 10,072 13,068 13,715 18,073 4.7 4.2 8.1 1.6 2.3 7.4

Lebanon 1,762 2,082 1,845 1,658 16,654 30,209 36,751 45,014 1.5 0.1 −0.5 1.0 0.2 −1.6

Libya 53 66 75 78 6,557 10,024 14,911 20,980 2.2 1.7 0.7 2.8 1.2 2.1

Morocco 167 170 225 320 1,557 1,551 2,190 3,346 0.3 3.7 6.3 −0.6 3.3 5.2

Oman 173 265 231 287 749 1,097 1,147 1,005 5.3 1.2 3.8 3.2 −1.8 −1.4

Qatar 448 708 737 861 3,902 11,682 7,988 6,288 5.5 0.4 2.8 3.0 0.4 −0.6

Saudi Arabia 20 16 20 21 2,491 4,110 5,797 7,843 1.2 3.5 0.7 −0.3 2.6 0.5

Syrian Arab Rep. 272 408 466 397 3,803 4,888 4,901 4,035 4.3 2.1 −2.6 2.3 −1.0 −3.3

Tunisia 282 303 366 402 3,771 3,783 4,492 4,939 1.7 3.2 2.0 −0.2 1.9 1.6

Turkey 677 784 839 1,092 2,600 3,504 3,978 5,439 1.7 0.6 4.0 1.6 1.3 4.8

Yemen 33 48 67 80 583 604 745 848 3.8 5.0 2.8 1.4 2.6 1.1

Note: Land productivity is agricultural gross production per hectare of agricultural land; labor productivity is agricultural gross production per economically 
active person in agriculture. Both types of agricultural gross production are measured in constant 2004–2006 US dollars.

Table 5 continued
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Trend 1
DOUBLING OF OUTPUT 
PER WORKER

Between 1991 and 2013, output per worker 
in developing countries doubled, growing at 
an average annual rate of 3.1 percent. About 
70 percent of this growth is explained by total 
factor productivity (TFP), while the remain-
ing 30 percent reflects growth in input per 
worker. Growth in Asia, mainly driven by China 
and India, drove the sustained growth since 
1991 in TFP. Post-2000, policy changes in Latin 
America, West Asia and North Africa, and Africa 
south of the Sahara favored agriculture and 
gave a major boost to productivity.

Trend 2
TFP GROWTH RATES DIFFER 
ACROSS REGIONS

Rates of TFP increase differ across develop-
ing regions, reflecting differences in economic 
environments and past investment in research 
and development. East and Southeast Asia and 
Latin America and the Caribbean were the fast-
est growing regions, both increasing TFP by 
more than 60 percent. South Asia experienced 
the slowest growth. East and Southeast Asia 
performed well until 2006, when TFP growth 
in China slowed. TFP growth accelerated after 
2001 in Latin America and the Caribbean and 
Africa south of the Sahara, and a bit later in 
West Asia and North Africa and South Asia. 
Policy changes in the 1990s in these regions 
created a more favorable macroeconomic envi-
ronment, and high commodity prices acceler-
ated improvements in agricultural production 
efficiency and technical change. Differences in 
institutional arrangements and policies for agri-
culture, in addition to relatively earlier reforms 
in China, underlie differences in TFP growth 
between China and India.
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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, con-
sumption, and trade of major food commodity 
groups, as well as for the population at risk of hun-
ger, by region and for selected countries. Results 
are shown for two “baseline” scenarios—one con-
siders 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 latest baseline projections from IMPACT indi-
cate that global food production will grow by 

about 60 percent over 2010 levels by 2050 in the 
context of climate change—10 percentage points 
less than would be the case without climate 
change (Table 6). Production will grow more rap-
idly in developing countries, particularly in Africa. 
Even with population growth and climate change, 
per capita consumption is projected to increase 
by 9 percent globally to more than 3,000 kilo-
calories 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 cli-
mate change.

Despite the impacts of climate change, meat pro-
duction is projected to grow by 66 percent globally 
by 2050, and by 78 percent in developing countries. 
Per capita consumption levels in developing coun-
tries, 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 con-
sumption of fruits and vegetables in developing 
countries is projected to surpass that of developed 
countries by 2050, with important benefits for nutri-
tion and health. Production of cereals 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 devel-
oped countries.

In addition to the indicators presented here, 
IMPACT allows changes in prices, land and water 
use, greenhouse gas emissions, and other socio-
economic and environmental indicators to be 
explored. 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 pro-
jected in the absence of climate change. 
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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 avail-
able, as well as information on IMPACT, the Global 
Futures and Strategic Foresight program, and 
recent publications.

VISIT ONLINE
IFPRI IMPACT: https://www.ifpri.org/program/
impact-model
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)

Per capita food consumption 
(KCAL per capita per day)

Hunger  
(millions of people at risk)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050

World 1.00 1.37 1.69 1.33 1.60 2795 3032 3191 2982 3079 838.1 528.2 405.8 592.3 476.9

Developing countries 1.00 1.42 1.76 1.39 1.71 2683 2961 3137 2909 3020 823.3 513.3 392.2 576.7 461.1

Developed countries 1.00 1.24 1.47 1.15 1.29 3384 3439 3513 3406 3435 14.8 14.9 13.6 15.7 15.8

Asia and Pacific 1.00 1.37 1.64 1.36 1.63 2656 3003 3185 2954 3072 539.8 249.8 181.8 280.9 204.6

East Asia 1.00 1.23 1.35 1.26 1.41 3009 3509 3628 3459 3516 187.2 59.2 54.7 60.3 56.8

China 1.00 1.23 1.34 1.26 1.40 3044 3604 3733 3552 3616 173.4 44.8 41.0 44.7 41.0

Japan 1.00 1.24 1.52 1.31 1.69 2770 2787 2842 2757 2773 2.3 2.0 1.2 2.3 1.9

Korea, Rep. 1.00 1.25 1.43 1.26 1.44 3139 3347 3429 3310 3347 0.6 0.4 0.4 0.4 0.4

South Asia 1.00 1.57 2.05 1.50 1.91 2361 2669 2959 2623 2848 268.5 138.3 87.7 161.6 97.0

Afghanistan 1.00 1.33 1.73 1.35 1.77 2149 2239 2452 2206 2349 7.0 9.4 7.9 10.1 10.4

Bangladesh 1.00 1.41 1.63 1.33 1.46 2426 2714 2911 2653 2781 26.0 11.3 6.9 14.8 8.7

India 1.00 1.63 2.16 1.56 2.01 2354 2697 2998 2651 2883 189.7 73.9 45.0 90.5 44.9

Nepal 1.00 1.33 1.60 1.37 1.71 2425 2695 3186 2625 3028 2.7 2.0 0.8 2.4 1.5

Pakistan 1.00 1.33 1.63 1.27 1.50 2379 2540 2862 2514 2787 37.6 38.0 24.4 39.9 28.0

Southeast Asia  and 
Pacific

1.00 1.48 1.89 1.46 1.84 2551 2852 3051 2796 2931 84.1 52.3 39.4 58.9 50.8

Indonesia 1.00 1.62 2.02 1.63 2.05 2540 2990 3281 2910 3110 32.4 12.9 7.2 15.3 11.1

Malaysia 1.00 1.83 2.95 1.79 2.84 2838 3173 3462 3143 3384 0.9 0.8 0.9 0.8 0.9

Myanmar 1.00 1.35 1.55 1.34 1.53 2169 2473 2592 2420 2487 10.5 6.5 4.8 7.2 6.0

Philippines 1.00 1.33 1.68 1.31 1.65 2503 2641 2777 2602 2691 12.1 12.2 11.0 13.2 13.1

Thailand 1.00 1.18 1.26 1.12 1.14 2742 3012 3183 2975 3103 6.2 3.1 1.8 3.5 2.3

Viet Nam 1.00 1.25 1.36 1.20 1.24 2512 2710 2828 2654 2712 12.9 9.5 7.2 10.8 9.7

Africa and 
Middle East

1.00 1.60 2.24 1.55 2.11 2623 2795 3002 2735 2873 238.7 229.8 185.0 258.7 227.1

Africa south of the 
Sahara

1.00 1.65 2.37 1.57 2.17 2358 2587 2853 2518 2713 209.5 195.7 150.5 223.0 188.7

Congo, Dem. Rep. 1.00 1.72 2.49 1.67 2.38 1943 2392 2998 2325 2848 37.6 20.3 6.6 25.2 6.6

Ethiopia 1.00 1.65 2.45 1.66 2.48 2066 2307 2614 2266 2533 32.7 32.3 22.5 34.7 26.5

Kenya 1.00 1.76 3.12 1.79 3.14 2133 2395 2708 2300 2524 10.2 8.9 5.0 10.8 8.2

Nigeria 1.00 1.62 2.31 1.56 2.16 2751 2943 3136 2866 2984 9.7 8.5 11.6 10.6 11.6
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Aggregate food production 
(index, 2010 = 1.00)

Per capita food consumption 
(KCAL per capita per day)

Hunger  
(millions of people at risk)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 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 11.4 12.7 9.0 13.7 10.9

Tanzania, United 
Rep.

1.00 1.64 2.42 1.56 2.22 2178 2396 2602 2309 2439 15.6 17.8 17.8 20.4 23.0

Uganda 1.00 1.89 3.05 1.77 2.71 2391 2585 2796 2520 2667 8.5 10.4 11.3 11.8 13.8

Middle East and 
North Africa

1.00 1.51 2.01 1.50 2.00 3125 3250 3377 3208 3275 29.3 34.2 34.5 35.7 38.4

Algeria 1.00 1.54 2.02 1.42 1.71 2977 3098 3163 3061 3071 1.9 1.9 1.9 2.0 2.2

Egypt 1.00 1.47 1.96 1.43 1.91 3395 3580 3783 3520 3645 1.6 2.2 2.5 2.2 2.5

Iran 1.00 1.48 1.96 1.52 2.06 3079 3109 3228 3067 3126 4.7 5.2 4.4 5.7 5.3

Iraq 1.00 1.77 3.16 1.75 3.09 2342 2651 2773 2618 2685 7.8 7.5 8.5 7.9 9.6

Morocco 1.00 1.61 2.27 1.42 1.82 3287 3592 3856 3553 3755 1.7 1.9 2.0 1.9 2.0

Saudi Arabia 1.00 1.76 2.74 1.76 2.71 2936 3055 3128 3020 3046 1.3 1.4 1.5 1.5 1.8

Turkey 1.00 1.40 1.60 1.44 1.70 3596 3661 3698 3620 3597 1.8 2.2 2.4 2.2 2.4

The Americas 1.00 1.37 1.69 1.27 1.48 3188 3290 3392 3244 3297 42.5 35.7 27.7 39.3 32.7

Latin America and 
the Caribbean

1.00 1.46 1.83 1.42 1.72 2878 3036 3184 2985 3081 39.5 32.1 24.0 35.8 28.7

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 5.3 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 2.3 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

1.00 1.18 1.33 1.14 1.26 3275 3390 3491 3359 3414 17.1 13.0 11.4 13.4 12.5

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

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 1.11 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 
(million metric tons)

Per capita food consumption 
(kg per capita per year)

Net trade 
(million metric tons)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050

CEREALS

World 2,155 2,746 3,235 2,621 2,990 143.5 146.7 148.3 143.4 140.3 0.0 0.0 0.0 0.0 0.0

Developing 
countries

1,390 1,826 2,154 1,802 2,109 148.7 151.6 153.0 148.0 144.5 −86.6 −124.0 −224.3 −61.5 −96.2

Developed 
countries

765 920 1,081 819 882 116.3 118.3 120.4 116.7 115.3 86.6 124.0 224.3 61.5 96.2

Asia and Pacific 859 1,067 1,195 1,047 1,165 148.7 152.1 154.3 148.9 146.0 −39.7 −69.7 −129.4 −28.8 −6.4

East Asia 393 451 479 464 511 145.2 148.2 147.3 145.4 140.0 −43.3 −63.3 −74.5 −6.4 65.6

South Asia 279 384 454 362 415 148.5 150.7 154.1 147.5 145.8 −5.1 −8.3 −52.7 −22.1 −67.0

Southeast Asia 
and Pacific

187 232 262 221 239 158.1 164.6 167.6 159.9 157.4 8.6 1.9 −2.2 −0.3 −5.0

Africa and 
Middle East

229 337 428 328 409 149.3 151.0 151.5 146.7 142.4 −91.5 −157.6 −261.3 −153.1 −239.2

Africa south of 
the Sahara

114 184 254 179 239 121.8 129.3 134.4 124.2 124.6 −32.2 −63.5 −119.9 −58.0 −103.0

West 49 79 110 75 99 143.5 152.4 155.3 146.9 144.8 −13.7 −29.8 −60.3 −29.1 −56.9

Central 7 12 18 12 17 59.3 65.4 68.9 62.4 63.0 −3.1 −6.3 −11.8 −5.9 −10.5

East 39 65 91 64 91 115.7 125.6 134.1 119.7 123.1 −8.7 −17.1 −31.9 −13.7 −21.8

Southern 13 18 21 19 23 182.8 194.8 201.5 187.5 187.3 −3.5 −7.1 −12.5 −4.6 −7.2

Middle East and 
North Africa

114 153 174 149 170 201.4 198.3 194.4 195.8 187.2 −59.3 −94.1 −141.4 −95.2 −136.2

North Africa 42 55 62 49 50 204.7 202.5 198.7 199.6 191.0 −30.6 −46.4 −68.5 −49.9 −72.8

Middle East 56 73 77 73 78 183.0 179.3 176.2 177.3 169.7 −33.5 −59.1 −93.5 −59.3 −91.8

The Americas 600 817 1,033 713 806 120.6 121.7 121.5 118.8 115.1 100.8 189.9 312.3 132.9 128.1

Latin America and 
the Caribbean

164 245 322 236 294 128.0 129.6 129.8 126.0 122.7 −23.4 −18.4 −5.8 −18.1 −64.2

Caribbean 2 2 3 2 3 103.7 104.9 105.3 102.4 99.9 −5.6 −7.3 −9.1 −6.9 −8.0

Central America 38 52 66 51 64 156.9 156.6 155.2 150.2 143.9 −23.4 −28.3 −29.0 −25.0 −25.5

South America 125 191 254 182 227 118.7 120.5 120.9 118.1 115.5 5.6 17.2 32.3 13.8 −30.7

North America 436 572 711 478 511 108.2 108.3 107.8 106.5 102.6 124.3 208.3 318.1 151.0 192.2

Europe and 
former Soviet 
Union

467 525 579 532 611 135.9 140.6 144.2 139.1 138.8 30.4 37.4 78.4 49.0 117.5

Former Soviet 
Union

156 206 244 217 272 162.1 170.8 174.5 169.3 168.7 21.5 62.3 101.5 77.4 137.9

Europe 311 319 334 315 339 122.3 125.5 129.6 124.1 124.5 8.9 −24.9 −23.1 −28.4 −20.4

MEATS

World 274 381 460 380 455 39.4 45.6 49.5 45.4 49.1 0.0 0.0 0.0 0.0 0.0

Developing 
countries

174 254 312 253 309 30.5 37.7 41.9 37.5 41.5 −3.6 −14.4 −21.5 −14.4 −20.7

Developed 
countries

100 127 148 127 146 86.5 91.1 95.8 90.7 95.0 3.6 14.4 21.5 14.4 20.7

Asia and Pacific 109 150 166 149 165 30.3 39.6 43.3 39.4 42.9 −7.0 −25.3 −34.7 −25.6 −34.5

East Asia 79 99 93 98 91 56.5 76.3 81.3 75.9 80.6 −9.2 −22.5 −25.6 −22.9 −26.1

South Asia 10 19 31 19 31 6.0 10.7 17.8 10.6 17.6 0.2 −2.9 −11.4 −2.8 −11.0
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Total production 
(million metric tons)

Per capita food consumption 
(kg per capita per year)

Net trade 
(million metric tons)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050

Southeast Asia  
and Pacific

20 32 43 32 43 28.8 41.6 49.6 41.5 49.4 2.0 0.1 2.3 0.2 2.5

Africa and 
Middle East

22 40 66 40 65 18.3 23.7 31.3 23.6 31.0 −2.7 −6.1 −12.9 −6.0 −12.5

Africa south of 
the Sahara

11 20 35 20 35 13.0 18.1 26.8 18.1 26.6 −0.4 −3.6 −13.5 −3.5 −13.1

West 3 6 11 6 11 10.2 16.2 26.6 16.1 26.3 −0.3 −1.9 −7.3 −1.9 −7.1

Central 1 1 2 1 2 9.1 12.2 17.0 12.1 16.8 −0.4 −1.0 −2.1 −1.0 −2.0

East 3 6 10 6 10 10.3 14.4 22.5 14.3 22.2 −0.0 −1.1 −4.9 −1.1 −4.7

Southern 2 4 5 4 5 45.2 61.0 73.3 60.8 72.7 −0.2 −0.1 −0.1 −0.1 −0.1

Middle East and 
North Africa

11 20 31 19 31 28.3 36.0 42.4 35.8 42.0 −2.3 −2.5 0.7 −2.5 0.5

North Africa 5 10 17 10 17 22.6 32.0 42.9 31.9 42.7 0.0 0.3 2.0 0.3 2.0

Middle East 5 10 15 10 15 31.0 38.4 43.4 38.3 43.1 −2.0 −3.0 −2.3 −3.0 −2.4

The Americas 89 127 158 127 156 82.2 88.0 93.0 87.5 92.1 11.5 29.1 44.5 29.0 43.8

Latin America and 
the Caribbean

44 67 85 66 84 61.4 69.9 76.6 69.4 75.6 7.2 16.7 25.9 16.7 26.0

Caribbean 1 2 2 2 2 34.5 43.3 52.4 43.0 51.6 −0.1 −0.2 −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 68.1 76.9 83.2 76.5 82.2 8.2 17.7 26.7 17.7 26.6

North America 45 61 73 60 72 117.6 119.0 120.2 118.6 119.3 4.4 12.5 18.7 12.3 17.8

Europe and former 
Soviet Union

54 64 69 64 69 67.5 72.0 76.3 71.6 75.5 −1.8 2.3 3.0 2.6 3.3

Former Soviet 
Union

10 12 14 12 13 46.0 55.3 59.5 55.0 59.0 −3.0 −3.3 −3.2 −3.3 −3.2

Europe 44 52 56 52 56 78.6 80.3 84.4 79.8 83.5 1.2 5.6 6.2 5.9 6.4

FRUITS AND VEGETABLES

World 1,592 2,334 3,044 2,297 2,945 196.2 240.0 284.7 236.2 275.5 0.0 0.0 0.0 0.0 0.0

Developing 
countries

1,304 1,952 2,554 1,925 2,476 191.2 239.7 290.6 235.9 281.2 15.1 −20.1 −90.5 −15.5 −81.8

Developed 
countries

288 383 490 373 470 222.8 241.4 248.6 237.8 241.2 −15.1 20.1 90.5 15.5 81.8

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 −279.9 −116.1 −222.7

East Asia 609 800 938 823 992 351.0 432.7 430.1 427.1 419.4 −20.4 −5.4 192.7 28.1 265.6

South Asia 158 318 467 302 417 104.7 197.7 366.8 194.1 354.2 −29.7 −127.5 −466.1 −136.1 −483.4

Southeast Asia  
and Pacific

101 141 181 138 174 134.0 176.0 205.1 172.4 196.5 5.3 −8.5 −6.6 −8.2 −4.9

Africa and 
Middle East

251 436 661 423 623 155.9 171.4 190.1 168.5 183.5 1.9 33.1 77.8 26.4 60.3

Africa south of 
the Sahara

101 188 301 174 261 95.4 119.7 150.0 117.2 143.9 −1.0 −9.3 −34.1 −19.2 −60.1

West 40 74 118 70 106 117.2 145.3 174.4 142.4 167.9 0.3 −3.5 −14.8 −6.0 −22.1

Central 10 17 27 16 22 66.0 82.4 103.1 80.2 97.7 0.1 −1.3 −4.4 −2.5 −7.5

East 36 70 121 65 107 82.2 105.5 138.5 103.2 132.4 −1.2 −5.4 −12.9 −8.1 −20.3

Southern 9 15 21 14 17 76.2 89.2 98.3 87.4 94.3 2.9 6.4 10.1 5.2 7.2
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Total production 
(million metric tons)

Per capita food consumption 
(kg per capita per year)

Net trade 
(million metric tons)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050

Middle East and 
North Africa

150 248 361 249 362 270.2 284.3 290.5 280.6 282.9 3.0 42.4 111.9 45.6 120.4

North Africa 57 99 149 90 126 228.9 250.1 270.3 246.7 262.9 0.0 16.5 44.1 8.3 24.4

Middle East 73 121 176 126 189 246.8 263.1 269.3 259.7 262.2 −0.1 12.0 39.2 18.4 56.3

The Americas 255 351 447 338 422 187.0 212.1 226.7 208.4 218.7 49.2 74.6 123.8 67.4 110.9

Latin America and 
the Caribbean

164 236 299 225 273 159.6 182.9 202.9 179.7 195.7 46.3 76.3 108.3 67.4 88.7

Caribbean 12 15 18 14 15 192.6 218.7 245.0 216.2 239.1 2.3 3.4 4.6 2.0 1.9

Central America 46 59 67 55 59 165.5 180.0 196.8 176.7 189.5 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 91 114 147 114 149 233.6 262.4 265.9 257.7 256.7 2.9 −1.7 15.4 0.0 22.2

Europe and former 
Soviet Union

218 289 351 274 317 209.2 230.9 241.8 227.8 235.3 −6.3 33.7 78.4 22.3 51.5

Former Soviet 
Union

62 81 95 79 90 181.6 223.0 239.5 219.9 232.6 0.1 5.0 14.0 3.9 11.1

Europe 156 208 255 195 227 223.5 234.8 242.9 231.7 236.7 −6.4 28.7 64.4 18.3 40.4

OILSEEDS

World 673 1,033 1,293 1,017 1,257 6.8 8.2 7.8 7.9 7.3 0.0 0.0 0.0 0.0 0.0

Developing 
countries

525 842 1,079 833 1,057 7.0 8.6 8.2 8.3 7.6 −3.0 −8.5 −11.5 −7.4 −9.6

Developed 
countries

148 191 214 184 200 5.6 5.9 5.9 5.6 5.5 3.0 8.5 11.5 7.4 9.6

Asia and Pacific 322 536 713 534 707 8.1 10.4 9.5 10.0 9.0 −35.4 −59.6 −69.9 −56.0 −62.1

East Asia 49 63 68 64 70 10.9 15.9 15.1 15.4 14.4 −44.3 −62.8 −66.7 −59.2 −59.5

South Asia 41 52 57 51 52 3.6 4.5 4.3 4.4 4.0 0.5 −4.5 −9.7 −4.7 −9.9

Southeast Asia  
and Pacific

231 421 589 420 586 13.1 14.7 14.6 14.3 13.9 8.4 7.7 6.4 8.0 7.2

Africa and 
Middle East

61 101 126 98 119 5.5 6.4 7.2 6.1 6.5 −6.1 −8.8 −13.5 −8.1 −11.5

Africa south of 
the Sahara

53 90 113 87 105 5.9 6.8 7.7 6.5 7.0 0.2 −1.2 −4.6 −1.0 −3.9

West 43 74 94 72 88 8.1 9.3 10.1 8.8 9.2 0.3 −0.5 −2.7 −0.4 −2.5

Central 4 6 8 6 7 9.0 10.0 10.6 9.4 9.5 0.1 0.1 0.1 0.2 0.4

East 4 6 7 6 7 3.7 4.4 5.3 4.2 4.8 0.1 −0.3 −1.3 −0.2 −0.9

Southern 1 1 2 1 1 1.9 2.1 2.1 2.0 2.0 −0.2 −0.3 −0.3 −0.2 −0.2

Middle East and 
North Africa

9 12 14 12 14 4.7 5.5 6.0 5.3 5.5 −6.3 −7.6 −8.8 −7.0 −7.6

North Africa 4 6 7 5 6 4.6 5.3 5.7 5.1 5.3 −1.5 −1.8 −2.2 −1.7 −2.1

Middle East 5 7 8 7 8 5.4 6.1 6.4 5.9 5.9 −3.9 −5.0 −6.0 −4.6 −5.1

The Americas 235 323 371 314 350 6.8 6.7 6.5 6.4 6.0 58.7 83.7 97.5 78.1 85.2

Latin America and 
the Caribbean

126 184 215 180 206 6.6 6.4 6.0 6.1 5.5 27.2 46.3 56.6 43.5 49.6

Caribbean 1 1 1 1 1 7.8 8.0 7.8 7.7 7.3 −0.3 −0.3 −0.4 −0.3 −0.4

Central America 6 9 10 8 9 3.2 3.1 3.1 3.0 2.9 −5.5 −6.0 −6.5 −5.7 −5.9

South America 119 174 204 170 196 7.9 7.7 7.1 7.3 6.4 33.0 52.6 63.5 49.5 55.8
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Total production 
(million metric tons)

Per capita food consumption 
(kg per capita per year)

Net trade 
(million metric tons)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050

North America 110 139 155 134 144 7.1 7.2 7.2 7.0 6.7 31.5 37.3 40.8 34.6 35.6

Europe and former 
Soviet Union

55 72 83 71 81 2.6 2.7 2.9 2.6 2.7 −17.2 −15.3 −14.1 −14.0 −11.6

Former Soviet 
Union

14 19 22 19 23 1.1 1.2 1.2 1.2 1.2 −0.4 0.5 1.4 0.7 1.8

Europe 40 53 60 52 58 3.3 3.5 3.6 3.3 3.4 −16.8 −15.8 −15.4 −14.7 −13.4

PULSES

World 66 94 121 92 118 6.2 7.5 8.9 7.5 8.8 0.0 0.0 0.0 0.0 0.0

Developing 
countries

52 74 97 72 91 6.7 8.2 9.8 8.1 9.6 −2.8 −6.5 −9.9 −7.6 −12.8

Developed 
countries

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

Asia and Pacific 28 37 44 36 42 5.2 6.2 7.3 6.2 7.2 −0.5 −3.3 −5.2 −3.1 −5.2

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 9.4 10.6 11.7 10.5 11.5 −2.9 −6.1 −10.1 −6.2 −10.6

Southeast Asia  
and Pacific

7 8 8 8 8 3.1 3.6 3.9 3.5 3.8 1.9 1.0 0.2 0.8 −0.3

Africa and 
Middle East

16 25 35 23 32 9.7 11.3 13.4 11.2 13.1 −1.9 −5.6 −11.6 −6.5 −13.5

Africa south of 
the Sahara

12 19 28 19 27 10.4 12.3 14.7 12.1 14.4 −0.9 −4.0 −9.4 −4.0 −9.2

West 5 9 16 9 14 8.5 9.8 11.6 9.6 11.1 0.3 0.1 −0.3 0.0 −0.6

Central 1 2 2 2 2 6.7 7.4 8.7 7.3 8.4 −0.1 −0.2 −0.3 −0.2 −0.2

East 5 7 9 7 10 15.3 18.2 22.0 18.0 21.6 −0.7 −3.3 −7.9 −3.2 −7.5

Southern 0 0 0 0 0 3.8 4.2 4.5 4.1 4.4 −0.1 −0.1 −0.0 −0.1 0.0

Middle East and 
North Africa

4 6 7 5 5 8.2 9.2 10.0 9.2 10.0 −1.0 −1.7 −2.3 −2.5 −4.3

North Africa 1 2 2 1 2 8.2 9.7 11.4 9.8 11.5 −1.1 −1.8 −2.6 −2.1 −3.2

Middle East 2 3 4 3 3 7.9 8.5 8.9 8.6 9.0 −0.2 −0.5 −0.8 −0.9 −1.7

The Americas 14 21 28 21 30 8.9 9.7 10.4 9.7 10.3 3.2 7.2 12.5 8.0 14.4

Latin America and 
the Caribbean

7 11 16 11 15 11.4 12.6 13.8 12.5 13.6 −0.7 1.1 4.4 0.7 3.1

Caribbean 0 0 1 0 1 12.4 13.4 14.8 13.3 14.6 −0.2 −0.2 −0.0 −0.2 −0.1

Central America 2 3 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 11 10.8 12.1 13.1 12.0 12.9 −0.0 1.5 4.4 1.2 3.6

North America 7 10 12 11 15 4.6 4.8 4.9 4.8 4.9 3.8 6.0 8.0 7.3 11.4

Europe and former 
Soviet Union

8 11 14 11 14 2.6 2.7 2.8 2.7 2.8 −0.8 1.7 4.4 1.6 4.3

Former Soviet 
Union

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

Europe 5 7 9 7 8 3.1 3.3 3.4 3.3 3.4 −1.2 0.5 2.0 0.3 1.8

ROOTS AND TUBERS

World 780 1,006 1,185 963 1,103 65.0 70.5 73.4 67.8 69.0 0.0 0.0 0.0 0.0 0.0

Developing 
countries

682 897 1,068 858 997 65.8 72.4 75.7 69.5 71.1 5.6 −0.6 −5.4 −0.8 −1.0

Developed 
countries

97 109 118 105 106 61.2 59.8 59.3 57.5 56.0 −5.6 0.6 5.4 0.8 1.0
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Total production 
(million metric tons)

Per capita food consumption 
(kg per capita per year)

Net trade 
(million metric tons)

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

Without 
climate change

With 
climate change

2010 2030 2050 2030 2050 2010 2030 2050 2030 2050 2010 2030 2050 2030 2050

Asia and Pacific 298 351 365 356 380 46.9 50.9 49.5 48.4 45.8 −4.9 −23.4 −18.8 1.2 28.2

East Asia 181 201 185 201 182 71.4 76.3 73.5 72.9 68.7 −18.5 −14.2 −0.1 −3.3 12.2

South Asia 50 75 103 79 120 27.3 35.7 38.0 33.1 34.1 −6.2 −24.2 −30.6 −12.4 1.2

Southeast Asia  
and Pacific

67 76 77 76 78 37.5 39.4 39.9 38.6 38.6 19.9 15.0 11.9 16.9 14.8

Africa and 
Middle East

245 377 524 362 486 109.3 117.3 123.1 113.9 117.0 −1.8 −13.0 −31.6 −16.6 −39.8

Africa south of 
the Sahara

224 349 490 333 450 146.4 152.7 156.1 149.1 149.2 −1.1 −11.0 −29.0 −17.9 −43.3

West 133 207 297 201 281 197.5 199.0 198.8 194.9 191.1 1.5 −4.3 −11.7 −4.2 −10.2

Central 37 59 80 56 72 172.5 170.6 166.7 167.1 159.9 1.0 2.6 −2.2 0.1 −8.2

East 50 78 107 71 91 129.6 138.5 142.0 134.6 134.4 −3.2 −9.4 −15.3 −13.9 −24.6

Southern 3 4 5 4 5 36.8 37.7 38.7 36.6 37.1 −0.0 0.7 1.3 0.9 1.3

Middle East and 
North Africa

21 28 34 29 36 39.0 39.9 40.5 37.0 36.3 −0.8 −2.1 −2.6 1.3 3.5

North Africa 9 14 18 15 20 33.7 38.3 42.1 35.7 37.9 −0.1 0.2 −0.3 2.0 4.0

Middle East 10 13 15 14 15 35.8 32.6 30.9 30.4 27.8 −0.7 −0.7 −1.4 0.7 0.5

The Americas 86 112 130 110 127 55.7 54.5 53.0 52.3 49.9 −0.3 10.2 19.1 14.3 26.6

Latin America and 
the Caribbean

60 82 97 83 99 51.1 49.9 47.9 48.3 45.6 0.2 11.5 20.4 16.2 29.8

Caribbean 3 5 7 5 6 61.4 59.0 56.6 58.2 55.1 0.1 1.7 3.5 1.3 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 62.1 59.3 60.2 56.6 0.3 9.6 16.1 14.7 26.8

North America 26 29 33 27 28 63.3 62.5 61.5 59.3 56.9 −0.4 −1.4 −1.3 −1.9 −3.2

Europe and former 
Soviet Union

150 166 166 134 111 89.0 86.5 85.3 83.4 80.8 7.0 26.3 31.3 1.1 −15.1

Former Soviet 
Union

82 89 84 63 42 115.3 112.1 109.6 107.2 102.7 8.5 18.7 18.3 −4.1 −19.5

Europe 68 77 82 72 69 75.3 73.8 73.6 71.5 70.3 −1.5 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 net importer 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 ground-
nuts, 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 IPCC’s Shared Socioeconomic Pathway 2. Climate 
change impacts are simulated using the Intergovernmental Panel on Climate Change’s Representative Concentration Pathway 8.5 and the HadGEM general 
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
International Model for Policy Analysis of Agricultural Commodities and Trade

Trend 1
GROWING DEMAND AND 
CHANGING DIETS

Total demand for food will continue to grow in the com-
ing decades and the composition of diets will change with 
incomes and preferences. Demand for staple foods like 
cereals and roots and tubers will grow by about 40 percent 
and for meat over 60 percent. Demand for fruits and veg-
etables will grow even faster (though starting from a 
lower level).

Trend 2
SHIFTING DEMAND FOR 
CEREALS ACROSS REGIONS

Demand for cereals will grow most rapidly in Africa south of 
the Sahara, reflecting continued population growth in that 
region and implying increased reliance on imports. By con-
trast, cereal demand growth will slow in East Asia, which is 
projected to become a net exporter by mid-century.

Trend 3
DECLINING RISK OF HUNGER

The share of population at risk of hunger is pro-
jected to decline from 12 to 5 percent globally 
by 2050 and from 14 to 6 percent in develop-
ing countries. The highest share will remain in 
Africa south of the Sahara, where 11 percent are 
still projected to be at risk of hunger in 2050.

Note on graph: WLD = World; DVD = Developed coun-
tries; DVG = Developing countries; EAP = East Asia and 
Pacific; EUR = Europe; FSU = Former Soviet Union; LAC = 
Latin America and the Caribbean; MENA = Middle East and 
North Africa; NAM = North America; SAS = South Asia; SSA 
= Africa south of the Sahara.

Note: Results presented are modeled projections from IMPACT that assume changes in population and income as reflected in the IPCC’s Shared Socioeconomic 
Pathway 2. Climate change impacts are simulated using the IPCC’s Representative Concentration Pathway 8.5 and the HadGEM general circulation model.
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FOOD POLICY INDICATORS: 
TRACKING CHANGE

STATISTICS OF PUBLIC EXPENDITURE FOR ECONOMIC 
DEVELOPMENT (SPEED)

1  Two countries were removed from last year’s report. Zimbabwe 
was removed because of data inaccuracies that resulted from the 
hyperinflation of the early 1990s. Venezuela was removed because 
data were lacking for the years of interest.

2  As was the case for the 2016 report, the United Nations Statistical 
database was used to obtain a more complete time-series of both 
the GDP deflator and the purchasing power parity (PPP) converter. 
Differences from the data reported in the 2016 Global Food Policy 
Report may arise from revisions of the public expenditure data as 
well as other variables such as population, deflators, exchange 
rates, and total and agricultural GDP.

3  The significant change in the magnitude of the growth rates for 
agricultural expenditure compared to last year’s report is due 
mostly to revisions in the data made by the IMF and Eurostat and in 
data obtained from countries.

4  The significant increase in this number over last year’s report 
reflects a change in the base year used for deflation and currency 

conversions. Previous years used 2005 as the base. Starting this 
year, 2011 is used. All currency values are in 2011 PPP dollars.

AGRICULTURAL TOTAL FACTOR PRODUCTIVITY (TFP)

1  Capital used in crop production from this series (land development 
and equipment, plantation crops, and machinery and equipment) 
is now included as an input. Similarly, livestock capital (animal 
stock, livestock structures, and milking machines) is now used 
instead of animal stock. Animal feed is also included as an input, 
measured as the amount of edible commodities (from FAOSTAT 
food balance sheets) fed to livestock during the reference period. 
Quantities of the different types of feed are transformed into met-
ric tons of maize-equivalents using information regarding energy 
content for each commodity.

2  As input prices are not available, econometric estimations of the 
parameters of a global agricultural production function are used 
as weights to calculate the index of aggregate inputs. Newly avail-
able and improved econometric methods were used to estimate 
the global production function. The weighted average of individ-
ual country output and TFP growth rates of individual countries was 
used to calculate regional averages, using output as weights.
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2017 GLOBAL 
FOOD POLICY REPORT
IFPRI’s flagship report reviews the major food policy issues, developments, 
and decisions of 2016, and highlights challenges and opportunities for 2017 
at the global and regional levels. This year’s report looks at the impact of rapid 
urban growth on food security and nutrition, and considers how food systems 
can be reshaped to benefit both urban and rural populations. Drawing on 
recent research, IFPRI researchers and other distinguished food policy experts 
consider a range of timely questions:

 ■ What do we know about the impacts of urbanization on hunger 
and nutrition?

 ■ What are our greatest research and data needs for better policy 
making that will ensure food security and improve diets for growing 
urban populations?

 ■ How can we better connect rural smallholders to urban food consumers to 
ensure that smallholders benefit from expanding urban food markets?

 ■ Why do city environments drive a nutrition transition toward poorer diets, 
and what policies can improve the nutrition environment?

 ■ How are urban areas reshaping agricultural value chains for staple crops 
and benefiting small farmers?

 ■ What role do informal markets play in feeding cities, and how can they be 
better governed to increase urban food security?

The 2017 Global Food Policy Report also presents data tables and 
visualizations for several key food policy indicators, including country-
level data on hunger, agricultural spending and research investment, and 
projections for future agricultural production and consumption. In addition 
to illustrative figures, tables, and a timeline of food policy events in 2016, the 
report includes the results of a global opinion poll on urbanization and the 
current state of food policy.

For more information about the 2017 Global Food Policy Report:

gfpr.ifpri.info
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