
Trends

The future
of food and

agriculture

ISSN  2522-722X  (online)
ISSN  2522-7211  (print)

1

and challenges





Food and Agriculture Organization of the United Nations

Rome, 2017

Trends
and challenges

The future
of food and

agriculture



Citation: FAO. 2017. The future of food and agriculture – Trends and challenges. Rome. 

The designations employed and the presentation of material in this information product do 
not imply the expression of any opinion whatsoever on the part of the Food and Agriculture 
Organization of the United Nations (FAO) concerning the legal or development status of 
any country, territory, city or area or of its authorities, or concerning the delimitation of its 
frontiers or boundaries. The mention of specific companies or products of manufacturers, 
whether or not these have been patented, does not imply that these have been endorsed or 
recommended by FAO in preference to others of a similar nature that are not mentioned. 

ISBN 978-92-5-109551-5

© FAO, 2017 

FAO encourages the use, reproduction and dissemination of material in this information 
product. Except where otherwise indicated, material may be copied, downloaded and printed 
for private study, research and teaching purposes, or for use in non-commercial products 
or services, provided that appropriate acknowledgement of FAO as the source and copyright 
holder is given and that FAO’s endorsement of users’ views, products or services is not implied 
in any way. 

All requests for translation and adaptation rights, and for resale and other commercial use 
rights should be made via www.fao.org/contact-us/licence-request or addressed to  
copyright@fao.org. 

FAO information products are available on the FAO website (www.fao.org/publications) and 
can be purchased through publications-sales@fao.org.



iii

Contents
Foreword vi

Acknowledgements viii

Abbreviations ix

Executive summary x

CAUSE FOR HOPE AND CONCERN 1

TRENDS  9
1 Population growth, urbanization and ageing 11
2 Global economic growth, investment, trade and food prices 17
3 Competition for natural resources 32
4 Climate change 39
5 Agricultural productivity and innovation 46
6 Transboundary pests and diseases 56
7 Conflicts, crises and natural disasters 62
8 Poverty, inequality and food insecurity 70
9 Nutrition and health 80
10 Structural change and employment 88
11 Migration and agriculture 98
12 Changing food systems 106
13 Food losses and waste 112
14 Governance for food and nutrition security 118
15 Development finance 123

CHALLENGES  133
1 Sustainably improving agricultural productivity  

to meet increasing demand 136
2 Ensuring a sustainable natural resource base 136
3 Addressing climate change and intensification of natural hazards 137
4 Eradicating extreme poverty  

and reducing inequality 138
5 Ending hunger and all forms of malnutrition 139
6 Making food systems more efficient, inclusive and resilient 140
7 Improving income earning opportunities in rural areas  

and addressing the root causes of migration 141
8 Building resilience to protracted crises, disasters and conflicts 142
9 Preventing transboundary and emerging agriculture  

and food system threats 142
10 Addressing the need for coherent and effective national  

and international governance 143

ANNEX 
International frameworks of relevance to FAO’s work and mandates 145

REFERENCES 151



iv

T�� ������ �� ���� ��� ����������� • T����� ��� ����������

Figures

1.1 Global population growth to 2100, by variant 12
1.2 Population growth to 2100, by region (medium variant) 13
1.3  Growth in global urban and rural populations to 2050 14
1.4  Urbanization trends, by region 15
2.1 Projections of GDP growth, by region  18
2.2 Projections of per capita GDP growth, by region  18
2.3 Growth in GDP to 2050, by region 19
2.4 Growth of per capita GDP to 2050, by region 20
2.5 Gross Fixed Capital Formation (GFCF), by region, 1990–2015 22
2.6 Investment rates, by country group and region, 1990–2015 23
2.7 Gross Fixed Capital Formation (GFCF) in agriculture,  

by country group and region, 1990–2015 24
2.8 Agricultural investment orientation ratio by region, 1990–2015 25
2.9 Agricultural net capital-output (value added) ratio, 1990–2015 26
2.10 Additional income and investment to eradicate hunger by 2030  27
2.11 Total and agricultural international trade volume, 1961–2015  28
2.12 Percentage of net food imports in domestic food supply in total calories 29
2.13 FAO real food price index (RFPI)  30
3.1 Agricultural and forest land use 1961–2013 33
3.2 Net forests conversion, by region, 1990–2015 33
3.3 Total annual freshwater withdrawals as a percentage  

of total annual available flow 37
3.4 Trends and projections in land equipped for irrigation to 2050 38
4.1 Annual greenhouse gas emissions from Agriculture, Forestry  

and Other Land Use (AFOLU) 40
4.2  Annual greenhouse gas emissions from all sectors 40
4.3 Projected changes in crop yields owing to climate change  42
5.1 Average annual rate of change in crop yields 48
5.2 Sources of growth in agricultural production,  

by country income group, 1961–2010  50
5.3 Averages of agricultural research intensity,  

by country income group 52
6.1 Reported outbreaks of lumpy skin disease, per month, 2006–2015 57
6.2 Global spread of crop pests and pathogens, 1950–2000 58
7.1 Prevalence of undernourishment and protracted crises  63
7.2 Climate-related disasters, 1980–2011 66
7.3 Agricultural production losses after medium- to large-scale disasters  

in developing countries, by cause and region, 2003–2013 67
8.1 People below the poverty line (PPP) of US$ 1.90 per day, 1990–2015 71
8.2 Per capita indicators of low- and middle-income countries  

relative to high-income countries, 1990–2015 74
8.3 GDP per capita projections in low- and middle-income countries  

as a share of high-income countries 76
8.4 Undernourishment in a ‘business-as-usual’ scenario, 2005–2050 78
9.1a Per capita calorie intake by source, 1961–2050 83
9.1b Per capita calorie intake in low- and middle-income countries  

compared to high-income countries  83
9.2a Per capita protein intake by source, 1961–2050 84



v

Contents

9.2b Per capita protein intake in low- and middle-income countries  
compared to high-income countries  84

9.3 Greenhouse gas emissions by diet type 86
10.1 Sectoral contributions to aggregate GDP, by region, 1980–2010 89
10.2 Sectoral employment shares, by region, 1990–2010 90
10.3 Sectoral value added per worker, by region 93
10.4 Estimates of the population aged 15-24 years, 1950–2050 96
11.1 International migrant stock, by destination, 1970–2015 99
11.2 International migrants in destination countries, 1990–2015 101
11.3 Remittances to low- and middle-income countries  

compared with other financial inflows, 1990–2018 102
12.1 Share of the food retail trade, by channel and region 107
13.1 Distribution of food losses and waste along the supply chain 114
14.1 The Sustainable Development Goals 119
15.1 Financial flows to low-income countries, 2000–2013 124
15.2 Composition of financial flows to low-income countries, 2012 124
15.3 Investment in agriculture in low- and middle-income countries,  

by source, 2005–7 (annual average) 128

Tables

5.1 Increase in agricultural production required to match  
projected food demand, 2005–2050 46

5.2 Annual average crop yields, 2001–2012 47
5.3 Real growth of public spending on agricultural R&D 52
8.1 Number of undernourished, 1990/92–2030 77
11.1 Numbers of international migrants, by origin and destination, 2013 99
11.2 Female share of economically active population in agriculture  

in 1980, 1995 and 2010 103
15.1 Tentative estimates of annual incremental investments needed  

in energy, agriculture and food security for sustainable development 127



Foreword



vii

F
AO’s vision is of a ‘world free from hunger and malnutrition, where food and 
agriculture contribute to improving the living standards of all, especially 
the poorest, in an economically, socially and environmentally sustainable 
manner’. To help its Member Countries realize that shared vision – individually 

at the national level and collectively at the regional and global levels – FAO organizes 
its work taking account of the main challenges facing the food and agriculture sector. 
The present study, which was undertaken for the quadrennial review of FAO’s Strategic 
Framework and preparation of the Organization’s Medium-Term Plan, 2018–21, lays 
out key global trends and challenges that will influence food and agriculture in the 
coming decades.

The trends and challenges analysed here are cause for both hope and concern. Much 
progress has been made in reducing hunger and poverty and improving food security 
and nutrition. Gains in productivity and technological advances have contributed to 
more efficient resource use and improved food safety. But major concerns persist. 
Some 795 million people still suffer from hunger, and more than two billion from 
micronutrient deficiencies or forms of overnourishment. In addition, global food 
security could be in jeopardy, due to mounting pressures on natural resources and 
to climate change, both of which threaten the sustainability of food systems at large. 
Planetary boundaries may well be surpassed, if current trends continue. 

Our assessment of prevailing trends suggests, therefore, that in order to realize 
FAO’s vision, transformative change in agriculture and food systems are required 
worldwide. In FAO’s view, there are 10 key challenges that need to be addressed if we 
are to succeed in eradicating hunger and poverty, while making agriculture and food 
systems sustainable. Those challenges include the uneven demographic expansion 
that will take place in the coming decades, the threats posed by climate change, the 
intensification of natural disasters and upsurges in transboundary pests and diseases, 
and the need to adjust to major changes taking place in global food systems.  

We welcome the growing attention that the international community is paying 
to these concerns. Overall trends and issues have spurred the global community to 
action through a series of initiatives and agreements in 2015–16, which have reset the 
global development agenda. These developments constitute the global context for FAO’s 
work in the future, under the overall umbrella of the 2030 Agenda for Sustainable 
Development and the Sustainable Development Goals (SDGs), and include the Addis 
Ababa Action Agenda, the Paris Agreement on climate change, the World Humanitarian 
Summit and the United Nations Secretary-General’s Agenda for Humanity.

The purpose of this report is to help mobilize the concrete and concerted actions 
required to realize these global agendas. It contributes to a common understanding of 
the major long-term trends and challenges that will determine the future of food security 
and nutrition, rural poverty, the efficiency of food systems, and the sustainability and 
resilience of rural livelihoods, agricultural systems and their natural resource base.

José Graziano da Silva
Director-General
Food and Agriculture Organization
of the United Nations
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The future of food and agriculture

TRENDS
A number of global trends are influencing food security,  
poverty and the overall sustainability of food and agricultural systems. 

The world’s population is expected to grow to almost 10 billion by 2050, 
boosting agricultural demand – in a scenario of modest economic 
growth – by some 50 percent compared to 2013. Income growth in 
low- and middle-income countries would hasten a dietary transition 
towards higher consumption of meat, fruits and vegetables, relative to 
that of cereals, requiring commensurate shifts in output and adding 
pressure on natural resources. 

Economic growth and population dynamics are driving  
the structural change of economies. 

The decline in the share of agriculture in total production and 
employment is taking place at different speeds and poses different 
challenges across regions. Although agricultural investments and 
technological innovations are boosting productivity, growth of yields 
has slowed to rates that are too low for comfort. Food losses and waste 
claim a significant proportion of agricultural output, and reducing 
them would lessen the need for production increases. However, the 
needed acceleration in productivity growth is hampered by the 
degradation of natural resources, the loss of biodiversity, and the 
spread of transboundary pests and diseases of plants and animals, 
some of which are becoming resistant to antimicrobials.

Climate change affects disproportionately food-insecure regions,  
jeopardizing crop and livestock production, fish stocks and fisheries.

Satisfying increased demands on agriculture with existing farming 
practices is likely to lead to more intense competition for natural 
resources, increased greenhouse gas emissions, and further 
deforestation and land degradation. 

Executive 
summary
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Hunger and extreme poverty have been reduced globally since the 1990s. 
Yet, around 700 million people, most of them living in rural areas, are 
still extremely poor today. In addition, despite undeniable progress in 
reducing rates of undernourishment and improving levels of nutrition 
and health, almost 800 million people are chronically hungry and 
2 billion suffer micronutrient deficiencies. Under a ‘business-as-usual’ 
scenario, without additional efforts to promote pro-poor development, 
some 653 million people would still be undernourished in 2030. Even 
where poverty has been reduced, pervasive inequalities remain, 
hindering poverty eradication.

Critical parts of food systems are becoming more capital-intensive,  
vertically integrated and concentrated in fewer hands. 

This is happening from input provisioning to food distribution. Small-
scale producers and landless households are the first to lose out and 
increasingly seek employment opportunities outside of agriculture. 
This is driving increased migratory flows, especially of male members 
of rural households, which is leading, in turn, to the ‘feminization’ of 
farming in many parts of the world.

Conflicts, crises and natural disasters are increasing in number and intensity. 
They reduce food availability, disrupt access to food and health care, 
and undermine social protection systems, pushing many affected 
people back into poverty and hunger, fuelling distress migration 
and increasing the need for humanitarian aid. Violent conflict also 
frequently characterizes protracted crises. On average, the proportion 
of undernourished people living in low-income countries with a 
protracted crisis is between 2.5 and 3 times higher than in other 
low-income countries.

CHALLENGES
These trends pose a series of challenges to food and agriculture. 

High-input, resource-intensive farming systems, which have caused 
massive deforestation, water scarcities, soil depletion and high levels 
of greenhouse gas emissions, cannot deliver sustainable food and 
agricultural production. Needed are innovative systems that protect 
and enhance the natural resource base, while increasing productivity. 
Needed is a transformative process towards ‘holistic’ approaches, 
such as agroecology, agro-forestry, climate-smart agriculture and 
conservation agriculture, which also build upon indigenous and 
traditional knowledge. Technological improvements, along with drastic 
cuts in economy-wide and agricultural fossil fuel use, would help address 
climate change and the intensification of natural hazards, which affect 
all ecosystems and every aspect of human life. Greater international 
collaboration is needed to prevent emerging transboundary agriculture 
and food system threats, such as pests and diseases. 
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Eradicating extreme poverty, and ensuring that vulnerable people who escape 
poverty do not fall back into it, requires action to reduce inequalities. 

That means addressing inequalities both between and within 
countries, in levels of income, in opportunities and in ownership of 
assets, including land. Pro-poor growth strategies, which ensure 
that the weakest participate in the benefits of market integration and 
investment in agriculture, would improve their income and investment 
opportunities in rural areas and address the root causes of migration. 

But pro-poor growth must go beyond agriculture, by involving both rural  
and urban areas and supporting job creation and income diversification. 

Social protection combined with pro-poor growth will help meet 
the challenge of ending hunger and addressing the triple burden of 
malnutrition through healthier diets. Permanently eliminating hunger, 
malnutrition and extreme poverty also requires building resilience to 
protracted crises, disasters and conflicts, and preventing conflicts by 
promoting inclusive and equitable global development.

A rethinking of food systems and governance is essential  
for meeting current and future challenges. 

Vertically coordinated, more organized food systems offer standardized 
food for urban areas and formal employment opportunities. But they 
need to be accompanied by responsible investments and concern for 
smallholder livelihoods, the environmental footprint of lengthening 
food supply chains, and impacts on biodiversity. These concerns need 
to be addressed by making food systems more efficient, inclusive  
and resilient. 

On the path to sustainable development, all countries are interdependent. 
One of the greatest challenges is achieving coherent, effective national 
and international governance, with clear development objectives and 
commitment to achieving them. The 2030 Agenda for Sustainable 
Development embodies such a vision – one that goes beyond the divide 
of ‘developed’ and ‘developing’ countries. Sustainable development is a 
universal challenge and the collective responsibility for all countries, 
requiring fundamental changes in the way all societies produce  
and consume.



Cause for hope 
and concern
Global trends and challenges  
that are shaping our future
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O
ver the past century, enormous progress has been achieved 
worldwide in improving human welfare. Societies have changed 
radically thanks to quantum leaps in technology, rapid urbani-
zation, and innovations in production systems. Yet conditions in 

today’s world are a far cry from the world ‘free of fear and want’ envisioned 
at the foundation of the United Nations. Similarly, much remains to be done 
to fulfil the vision of the Food and Agriculture Organization of the United 
Nations (FAO): to create ‘a world free of hunger and malnutrition and one in 
which food and agriculture contribute to improving the living standards of 
all, especially the poorest, in an economically, socially and environmentally 
sustainable manner’.

Amid great plenty, billions of people still face pervasive poverty, 
gross inequalities, joblessness, environmental degradation, disease and 
deprivation. Displacement and migratory flows are at their highest levels 
since the Second World War. Many armed conflicts have been resolved, 
but new ones have emerged. Much of humanity’s progress has come at a 
considerable cost to the environment. The impacts of climate change are 
already being felt, and – if left unabated – will intensify considerably in the 
years ahead. Globally integrated production processes have brought many 
benefits, but present challenges in terms of their regulation and the need to 
steer them towards more equitable and sustainable outcomes.

Population dynamics will radically change demographics over the 
coming decades and towards the end of the century. Projected growth in the 
world’s population is expected to be concentrated in Africa and South Asia 
and in the world’s cities. By mid-century, two-thirds of the global population 
will live in urban areas. Low-income countries will see large increments in 
the 15-24 years age group. The population will continue to grow in South 
Asia until mid-century, and in sub-Saharan Africa until at least the end of 
the century. By the year 2100, Asia and Africa are expected be home to a 
combined population of 9 billion, out of the projected 11 billion people who 
will inhabit Earth.
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Population growth could provide these regions with a huge demographic 
dividend and massive growth in domestic markets. However, cashing in on 
this dividend will be challenging. Unless adequate economic opportunities 
are created, the boon may well turn out to be a bane, one that fuels mass 
migration and, possibly, conflicts. Other regions, meanwhile, will have to 
adjust to rapidly ageing populations.

The changing demographics will further increase the weight of low- and 
middle-income countries in the global economy. However, this does not 
necessarily mean incomes will converge among nations and individuals. 
In recent decades, rapid growth in emerging economies has contributed 
to some decline in levels of inequality among countries. But this has been 
offset, by and large, by rising inequality within most countries, whatever 
their income level. Despite significant economic growth since 2000, the 
average income of people living in Africa is about 5 percent of the average 
income of citizens living in the United States. This proportion is less than 
what it was half a century ago. This reveals not only deep imbalances in 
current levels of well-being but also the huge disparities in the capacity to 
save and invest in future income generation. While the full implications 
of this situation for future trends are hard to predict, it is likely that vast 
global inequalities will persist for some time to come, even if low-income 
countries do manage to benefit from their demographic dividend. 

Agriculture and food systems have already changed significantly,  
but will need to adjust further in this evolving global environment
Agricultural production more than tripled between 1960 and 2015, owing 
in part to productivity-enhancing Green Revolution technologies and a 
significant expansion in the use of land, water and other natural resources 
for agricultural purposes. The same period witnessed a remarkable process 
of industrialization and globalization of food and agriculture. Food supply 
chains have lengthened dramatically as the physical distance from farm to 
plate has increased; the consumption of processed, packaged and prepared 
foods has increased in all but the most isolated rural communities. 

Nevertheless, persistent and widespread hunger and malnutrition 
remain a huge challenge in many parts of the world. The current rate of 
progress will not be enough to eradicate hunger by 2030, and not even by 
2050. At the same time, the evolution of food systems has both responded to 
and driven changing dietary preferences and patterns of overconsumption, 
which is reflected in the staggering increases in the prevalence of overweight 
and obesity around the world. 

Expanding food production and economic growth have often come at a 
heavy cost to the natural environment. Almost one half of the forests that once 
covered the Earth are now gone. Groundwater sources are being depleted 
rapidly. Biodiversity has been deeply eroded. Every year, the burning of 
fossil fuels emits into the atmosphere billion of tonnes of greenhouse gases, 
which are responsible for global warming and climate change. 

All of these negative trends are accelerating in pace and intensity, and 
agriculture is an important part of the problem. Deforestation, mainly for 
farming, produces a significant share of global greenhouse gas emissions 
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and causes the destruction of habitats, the loss of species and the erosion 
of biodiversity. The incidence of natural disasters has increased fivefold 
since the 1970s. Deforestation, the degradation of natural buffers protecting 
coastlines and the poor state of infrastructure have increased the likelihood 
that extreme weather events will escalate into full-fledged disasters for 
affected communities and the economy. The lengthening of food chains and 
changes in dietary patterns have further increased the resource-, energy-, 
and emission-intensity of the global food system. 

These trends threaten the sustainability of food systems and undermine 
the world’s capacity to meet its food needs. Although the full implications of 
climate change on agriculture, forestry and fisheries are difficult to predict, 
it is expected that the impacts will be of different levels and of a different 
nature in each region, ecological zone and production system. Even small 
changes in the climate, for example slight shifts in annual rainfall or 
seasonal precipitation patterns, can severely affect productivity.

Can we sustainably feed a world population of 11 billion?
Looking ahead, the core question is whether today’s agriculture and food 
systems are capable of meeting the needs of a global population that is 
projected to reach more than 9  billion by mid-century and may peak at 
more than 11 billion by the end of the century. Can we achieve the required 
production increases, even as the pressures on already scarce land and 
water resources and the negative impacts of climate change intensify?  
The consensus view is that current systems are likely capable of producing 
enough food, but to do so in an inclusive and sustainable manner will 
require major transformations. 

This raises further questions. Can agriculture meet unprecedented 
demand for food in ways that ensure that the use of the natural resource 
base is sustainable, while containing greenhouse gas emissions and 
mitigating the impacts of climate change? Can the world secure access to 
adequate food for all, especially in the low-income regions where population 
growth is the most rapid? Can agricultural sectors and rural economies be 
transformed in ways that provide more and better employment and income-
earning opportunities, especially for youth and women, and help stem mass 
migration to cities with limited labour-absorptive capacity? 

Can public policies address the so-called ‘triple burden of malnutrition’, 
by promoting food systems that give affordable access to food for all, 
eliminate micronutrient deficiencies and redress the overconsumption of 
food? Can the huge problem of food losses and waste, estimated at as much 
as one-third of the total food produced for human consumption, be tackled? 
Can national and global regulatory structures protect producers and 
consumers against the increasing monopoly power of large, multinational, 
vertically integrated agro-industrial enterprises?  Can the impacts of 
conflicts and natural disasters, both major disrupters of food security and 
the causes of vast migrations of people, be contained and prevented? 

This raises further questions in another area: policy coherence. Can we 
overcome ‘wickedness’ in policy-making, where the lack of a coherent set 
of well-defined goals and processes means that the response to one aspect 
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of a problem (e.g. incentives to raise productivity) risks exacerbating others  
(e.g. depletion of natural resources)? Can we engage all stakeholders, 
including the private sector, farmer and consumer organizations, and 
other civil society players, in better decision-making, recognizing that more 
inclusive governance is essential to improving dialogue about the hard 
policy choices that need to be made?

The international community has recognized the challenges  
and the need for transformative change
The international community has recognized these challenges. In particular, 
the 2030 Agenda for Sustainable Development, adopted by the international 
community in September 2015, provides a compelling, but challenging, 
vision on how multiple objectives can be combined to define new sustainable 
development pathways. The second Sustainable Development Goal (SDG 2) 
explicitly aims at ending hunger, achieving food security and improved 
nutrition, and promoting sustainable agriculture, simultaneously by 2030.

The 2030 Agenda acknowledges that progress towards many other SDGs, 
especially the eradication of poverty and the response to climate change 
(SDG  13) and the sustainable use of marine and terrestrial ecosystems 
(SDG 14 and 15), will depend on the extent to which food insecurity and 
malnutrition are effectively reduced and sustainable agriculture is 
promoted. Conversely, progress towards SDG  2 will depend on progress 
made toward several of the other goals. In other words, in order to make 
progress on SDG 2, policy-makers and all other stakeholders will need to 
consider interlinkages and critical interactions, both in terms of synergies 
and trade-offs, between SDG 2 and all other goals.

The 2030 Agenda for Sustainable Development and the Addis Ababa 
Action Agenda on financing for development specifically call on all countries 
to pursue policy coherence and establish enabling environments for 
sustainable development at all levels and by all actors (SDG 17). The Paris 
Agreement on climate change, and the steps towards its implementation 
taken at the United Nations Climate Change Conference 2016 (COP22) in 
Marrakesh, reflect global commitments for concerted action to address the 
perils of climate change. The Sendai Framework for Disaster Risk Reduction 
also gives priority to the agriculture sectors. These, and other frameworks, 
and their relevance to FAO’s work and mandates, are summarized in the 
Annex to this report.

Despite these promising international frameworks for action, achieving 
policy coherence will be challenging. The 2030 Agenda and other related 
global agreements stress the interdependence of the challenges they are 
to address. They also recognize the need to integrate different actions to 
achieve linked objectives and that doing so will pose new technical demands 
on policy-makers, at all levels, as well as new demands on institutional 
arrangements and coordination at various levels of governance. 

The related challenges are twofold. First, different instruments 
implemented at different levels of governance will need to be combined in 
ways that are mutually reinforcing, while inevitable trade-offs are identified 
and contained. Second, capitalizing on synergies among SDGs and targets, 
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between different sectoral policies, and between diverse actions undertaken 
by officials and stakeholders at levels that range from local, municipal,  
and provincial to national, and from national to regional and international, 
has proven quite challenging in the past.

The purpose of this report is not to present a menu of solutions, but rather 
to increase understanding of the nature of the challenges that agriculture, 
rural development and food systems are facing now and will be facing into 
the 21st century. The analysis presented here of global trends and challenges 
provides further insights into what is at stake and what needs to be done. 
The following section assesses 15 Trends that will shape the future of food 
and the livelihoods of those depending on food and agricultural systems. 
Most of the trends are strongly interdependent and, combined, inform a set 
of 10 Challenges to achieving food security and nutrition for all and making 
agriculture sustainable. These challenges are presented in the final section 
of this report. 

One clear message that emerges is that ‘business-as-usual’ is not an 
option. Major transformations of agricultural systems, rural economies and 
natural resource management will be needed if we are to meet the multiple 
challenges before us and realize the full potential of food and agriculture 
to ensure a secure and healthy future for all people and the entire planet. 





1 Population growth, urbanization and ageing

2 Global economic growth, investment and trade

3 Increasing competition for natural resources

4 Climate change

5 Agricultural productivity and innovation

6 Transboundary pests and diseases

7 Conflicts, crises and natural disasters

8 Poverty, inequality and food insecurity

9 Nutrition and health

10 Structural change and employment

11 Migration and agriculture

12 Changing food systems

13 Food losses and waste

14 Governance for food security and nutrition

15 Development finance

Trends
Major drivers of change   
in the 21st century  
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1 | Population 
growth, 
urbanization  
and ageing

W
hile, in general, world population growth is slowing down, in 
some regions population will continue to expand well beyond 
2050 and even into the next century. More people now live in 
cites than in rural areas, and this discrepancy is projected 

to increase as population grows. Urbanization has been accompanied by a 
transition in dietary patterns and has had great impacts on food systems.

As a whole, the world population is growing older. Ageing is now also 
accelerating in low-income countries, where the process tends to start earlier 
and is becoming more pronounced in rural areas. Urbanization and ageing 
will have important repercussions on the agricultural labour force and the 
socio-economic fabric of rural communities. These population dynamics 
must be taken into account when charting sustainable development 
pathways that can ensure food security for all.

Global population growth is slowing, but Africa and Asia  
will still see a large population expansion 
In its projections, FAO has always considered, as a key driver of changes in 
demand for food and agricultural products, not only population in absolute 
numbers but population dynamics, which includes diversity in regional 
trends, structure by age groups, and location (rural and urban).1 The United 
Nations Population Division has estimated population growth in three 
different scenarios, known as the low, medium and high variants. Figure 1.1 
illustrates the past evolution and the expected trends for each of these three 
variants. In the subsequent analysis, the medium variant will serve as the 
main reference. 

For the world as a whole, annual population growth rates have been 
declining for nearly five decades. At their highest point in the late 1960s, 
global growth rates reached 2 percent per year, with total fertility rates (TFR) 
at levels of 4.5.2 With TFRs declining to 2.5 in 2015, annual global population 
growth rates fell to 1.2 percent. Despite declining world population growth 
rates, absolute annual increments have continued to increase until very 
recently, when they started to decline noticeably. Currently, the absolute 
annual increments are slightly below 80 million people. 

1 See, for example, the FAO 
Global Perspectives Studies series, 
which investigates how food 
and agriculture may develop in 
the long term within the context 
of broader economic and social 
development. Recent publications 
include World agriculture towards 
2030/2050: the 2012 revision 
(Alexandratos and Bruinsma, 
2012), hereafter referred as 
AT2050 (available at www.fao.org/
docrep/016/ap106e/ap106e.pdf). 
Another example is Achieving 
zero hunger: the critical role of 
investment in social protection 
and agriculture (FAO, IFAD and 
WFP, 2015), which is referred to in 
this publication as AZH (available 
at www.fao.org/3/a-i4951e.pdf).
2 TFR is the average number of 
children that would be born to a 
woman over her lifetime if: (a) she 
were to experience the current 
age-specific fertility rates through 
her lifetime, and (b) she were to 
survive from birth through to the 
end of her reproductive life. A 
country’s population size is stable 
when TFR is at a replacement level, 
which for the world as a whole is 
around 2.3 children per woman.
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Figure 1.1 Global population growth to 2100, by variant

Note: Annual increments are 5-year averages. 
Source: UN, 2015. 

The medium variant suggests a gradual decline in absolute increments 
to slightly over 55 million people by 2050, and a further decline to 15 million 
per year by the end of the century. Cumulatively, these increments translate 
into a world population of 9.73 billion by 2050 and 11.2 billion by 2100. 

The global trends mask considerable differences across and within 
regions and between high-income and middle- and low-income countries. 
While the high-income countries would reach their maximum population 
size by 2040, low- and middle-income countries would see only slow 
declines in growth over the medium and even the longer term. There are 
also considerable differences in population growth rates within low-income 
countries. Asia, the most populous continent, would reach its population 
peak between 2050 and 2060 (Figure 1.2). 

East Asia is expected to see a continued and increasing deceleration 
of growth rates and a shrinking overall population after 2040. South Asia 
will continue to grow beyond 2070 and only reach its zenith sometime 
after that point. Growth is also expected to slow in Latin America, but 
more moderately, and the region will not reach its maximum population 
size before 2060. More rapid and more durable growth is projected for the 
Near East and North Africa region, where increases come to a halt only 
after 2080. The only region where the maximum population size will not be 
reached within this century is Africa. While the region’s growth rate will 
continue to decelerate, its population is set to continue to expand beyond the 
end of the century and is expected to reach more than 2.2 billion by 2050 
and more than 4 billion by 2100. The net effect across all regions will be 
a continuously growing global population, possibly surpassing 11.2 billion 
people by 2100.

The differences within regions are even more pronounced than the 
differences across regions. Some countries are currently projected to grow 
so rapidly that their populations would reach multiples of their current 
levels by 2050. At the top of the list of fast growing populations is Niger, with 

���

����

������
������

�
��
��
��
��
��
��
��
��
��
���

�

�

�

�

�

��

��

��

��

��

��
��

��
�� ��
��

��
��

��
��

��
�� ��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
�� ���
�

��
��

��
���

��
��

��
��

���
���

��
��

���

��
��

���
��

��
��

��
��

�
���

��
��

��



13

TREND 1  · P��������� ������, ������������ ��� ������

3 In addition to these 13 African 
countries, a few Asian ones also 
currently have annual population 
growth rates above 2.5 percent: 
they are Afghanistan, Iraq, 
Lebanon and several small states 
in the Persian Gulf.

Figure 1.2 Population growth to 2100, by region (medium variant)

Source: UN, 2015. 

growth rates of 3.75 percent expected between 2015 and 2050, and 2.12 
percent thereafter. Following the medium variant, Niger’s population would 
expand from 20 million people today to 72 million by 2050, and 209 million 
people by 2100. Annual growth rates of more than 2.5  percent to 2050 
are also projected for Angola, Burundi, Chad, the Democratic Republic of 
the Congo, Gambia, Malawi, Mali, Senegal, Somalia, the United Republic 
of Tanzania, Uganda and Zambia. All these countries are located in sub- 
Saharan Africa, with many of them in the central and eastern areas of the 
continent. The combined population of these countries reached 320 million 
people in 2015, and it will nearly double by 2050 and more than redouble by 
2100 to reach a projected total of 1.8 billion.3 

Should these population projections materialize, the increases could 
seriously jeopardize the overall development prospects of these countries. 
As all of these countries rely significantly on agriculture for employment 
and income generation, it would also hamper prospects for improving food 
security and nutrition. This holds particularly true for those agriculture-
dependent countries with limited land and water resources, such as Niger 
and Somalia. Based on current trends, if these countries were to rely 
exclusively on domestic production for their food supply, they could be 
confronted with a neo-Malthusian future. 

Rapid population growth changes the population structure, with younger 
generations making up an increasing share of the overall population. 
Between 2015 and 2050, in low- and middle-income countries, the number 
of people between 15 and 24 years of age is expected to rise from about 
1 billion to 1.2 billion. Most of these young people are expected to live in 
sub-Saharan Africa and South Asia, particularly in rural areas, where jobs 
will likely to be difficult to find.

Without sufficient employment opportunities, this population trend may 
lead to a more rapid rate of outmigration. The impacts of outmigration are 
already being felt in some emigration destinations, not only at the national 
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level, but also abroad, notably in Europe and high-income countries in other 
regions. These outmigration flows might be partially stemmed through 
family planning. However, more important are policies that promote decent 
employment and income earning opportunities, especially in rural areas.

Rapid urbanization is accelerating the dietary transition
For decades, the world’s population was predominantly rural. Thirty-five 
years ago, more than 60 percent of all people lived in rural areas. Since 
then, the urban-rural balance has changed markedly, and today slightly 
more than half of the global population (54 percent) is urban. Thirty-five 
years from now, in 2050, more than two-thirds of all people may be living in 
urban areas (UN, 2015).4 Changes in agriculture, notably technical progress 
and the adoption of labour-saving technologies, have helped underpin 
increasing urbanization. At the same time, agriculture, food and nutrition 
have been, and are likely to continue be, affected by the changes brought 
about by urbanization. 

Figure 1.3  Growth in global urban and rural populations to 2050
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Source: UN, 2015. 

In absolute terms, global urbanization to 2050 could lead to a net addition 
of 2.4 billion people to towns and cities, which is more than the total global 
population increment of 2.2 billion people. This means that rural populations 
may see a net reduction of nearly 200 million people (Figure 1.3). The net 
reduction of rural populations reflects much more than simply an outflow 
from rural to urban areas – it is driven by a variety of factors, notably higher 
mortality rates in rural areas and shorter life expectancies. These factors 
more than offset the lower urban fertility rates. 

While urbanization was a high-income country phenomenon up to the 
1970s, rapid growth in low-income countries has since become the defining 
feature of global urbanization dynamics. The sheer size of urban populations 
in low-income countries now determines the global dynamics (Figure 1.4). 

4 While this shift has been 
discussed and analysed widely, 
there is little appreciation for 
the quality of the underlying 
data. Importantly, urban/rural 
estimates, and hence projected 
urbanization trends, are not based 
on a uniform definition of urban 
versus rural populations. Instead, 
individual countries report their 
data based on national definitions 
and no effort has been made to 
make these estimates comparable 
across countries or regions.



15

TREND 1  • P��������� ������, ������������ ��� ������

Figure 1.4  Urbanization trends, by region
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Source: UN, 2015. 

While urbanization is now also prominent in low-income countries, the 
bigger picture obscures important differences across regions. Traditionally, 
Latin America has been the most urbanized developing region. South 
America, in particular, urbanized early and rapidly. By 1980, more than 
two-thirds of the region’s population was classified as urban, a share that 
rose to nearly 85 percent in 2015. But its high degree of urbanization means 
that urbanization rates will decline, and future growth will remain small, 
while low-urbanized areas may urbanize faster in the future.

Urbanization impacts food consumption patterns. Higher urban income 
tends to increase demand for processed foods, as well as animal-source 
food, fruits and vegetables, as part of a broad dietary transition. Higher 
urban wages also tend to increase the opportunity costs of preparing food 
and favour food products that have a large amount of labour embedded in 
them, 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 higher in salt, fat and sugar 
and are, in general, more energy-dense. This shift in consumption patterns 
also means a shift in employment within the food system: fewer people work 
in agriculture and more work in transport, wholesaling, retailing, food 
processing and vending (Cohen and Garrett, 2009). 

Ageing will also accelerate among rural populations
In the coming decades, the world is likely to be not only more populous and 
urban, but also demographically older. This is not a new trend. From 1950 to 
2015, the share of children below the age of five declined from 13.4 percent 
to 9.1 percent, and the proportion of older (65+) people rose from 5.1 percent 
to 8.3 percent. This development is expected to accelerate. By the end of the 
century, the share of young children could decline to 5.8 percent, while the 
proportion of older people is forecast to rise to 22.7 percent (UN, 2015).
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Beneath these global averages, there are significant differences across 
countries and continents. In high-income countries, ageing has matured. 
The next 20 to 25 years may see further increases in old age dependency 
rates before they gradually level off. Over the next 15 years, the number 
of older persons is expected to grow fastest in Latin America and the 
Caribbean, with a projected 71 percent increase in the population aged 
65 and above, followed by Asia (66 percent), Africa (64 percent), Oceania 
(47 percent), North America (41 percent) and Europe (23 percent).

For decades, ageing in high-income countries was perceived as a ‘success 
story’. People were, and are, living longer and generally healthier lives thanks 
improved nutrition, public health services and medical advances that have 
resulted in steadily growing life expectancies. Societies have had a large 
and healthy work force that contributed to income growth and supported 
a small dependent population, providing pensions and health care for older 
people and education for the young. These trends may now be changing. 
With ageing, the economic growth potential of the economy slows, social 
security systems become unsustainable and health-care burdens increase.

Most high-income nations have had decades to adjust to these changes in 
their age structures. For example, it took more than a century for France’s 
population aged 65 and above to increase from 7 to 14 percent of the total 
population. In contrast, many low-income countries are experiencing a 
much more rapid increase in the number and percentage of older people, 
often without having reaped the same demographic dividends as slowly 
ageing high-income economies. Many low-income countries may not reach 
the income levels of high-income countries in the foreseeable future. They 
may ‘grow old before they can grow rich’.

Ageing in rural areas tends to start earlier and proceed faster than national 
averages would indicate. Rural ageing has major implications for the 
composition of the rural labour force, patterns of agricultural production, 
land tenure, social organization within rural communities, and socio-
economic development in general. Environmental degradation, climate 
change and limited agricultural technology tend to affect older farmers 
more than their younger, healthier and better-educated counterparts. The 
disadvantages faced by older farmers may be compounded by discrimination 
against older rural people in accessing credit, training and other income-
generating resources. Agricultural innovations, such as the diffusion of new 
agricultural technologies and the introduction of improved seeds and tools, 
often bypass older farmers, as many have neither the financial resources 
to buy additional inputs, nor the skills (e.g. literacy) nor energy to invest 
in adopting new practices. Older women are particularly disadvantaged 
because gender divisions in agricultural production limit their opportunities 
to obtain credit and training, or participate in market exchanges. 

In countries where the agricultural labour force is ageing, the adaptation 
of farming technologies and agricultural policies to the capacities and needs 
of older farmers could help to keep older people engaged in productive 
activities (Anriquez and Stloukal, 2008). In areas experiencing ‘compressed 
ageing’, the provision of social services may involve the adaptation of social 
support systems to accommodate the new age structure.
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2 | Global 
economic growth, 
investment, trade 
and food prices

T
he world economy grew by 2.6 percent a year to almost double in 
size between 1990 and 2014. During that period, global economic 
growth was driven mainly by low- and middle-income countries, 
whose gross domestic product (GDP) grew by some 5.1  percent 

annually. China’s GDP grew at double that rate, by more than 10 percent 
a year, and in 2014 the country accounted for 9  percent of global GDP, 
compared to just 2 percent in 1990 (UN, 2016).

The income of the average world citizen is now about 1.4 times higher 
than what it was in 1990. But there are marked regional differences. Per 
capita income in emerging East Asia and the Pacific increased by 7.4 percent 
annually between 1990 and 2014; in contrast, average income growth in 
sub-Saharan Africa stood at a meagre 1.1 percent a year, a reflection of 
starkly diverging growth patterns among low- and middle-income regions.1

Scenarios portray very different outlooks for GDP growth 
The pathways followed by economic systems depend on a wide range of 
factors, such as the behaviour of producers and consumers, technological 
change, resource availability and productivity, and population dynamics. 
Little is known about the impacts of climate change on these systems, which 
adds to uncertainty about future income growth. Likewise, uncertainty 
about policy responses, and about institutional and political developments, 
makes it hard to project global income growth with any certainty. It makes 
sense, when making long-term economic projections, to use scenarios that 
reflect alternative assumptions about how these factors might evolve.

One set of scenarios, called ‘Shared Socioeconomic Pathways’ (SSPs), 
was developed for the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC) (O’Neill et al., 2015). Each scenario depicts 
a possible alternative future: global sustainability (SSP1); business-as-usual 
or middle of the road (SSP2); international fragmentation (SSP3); increasing 
between- and within-country inequality (SSP4); and a future in which fossil 
fuels remain the main source of energy (SSP5).2 In all regions, the different 
scenarios trace very different trajectories for GDP growth (Figure 2.1).3 The 
fossil-fuelled scenario (SSP5) consistently shows the highest GDP growth, 

1 In 1990, sub-Saharan Africa 
ranked third to last among the 
regions in terms of per capita 
annual GDP (US$922, measured 
at constant 2005/2007 prices); the 
second to last was East Asia and 
the Pacific (US$586); the last was 
South Asia (US$403). Largely as a 
result of higher economic growth, 
by 2014 East Asia and the Pacific 
had become the third to last 
region (US$3 285), sub-Saharan 
Africa the second to last (US$1 201) 
and South Asia the last region 
(US$1 107).
2 The GDP and population 
projections related to the various 
SSPs are available from the 
International Institute for Applied 
Systems Analysis (IIASA) (available 
at https://secure.iiasa.ac.at/web-
apps/ene/SspDb/).
3 To the extent possible, given 
changes in country status and 
the heterogeneity of country 
groupings in the different studies 
referred to, country aggregations 
in this report follow the country 
groupings used in the World 
Bank’s list of economies as of July 
2016. Regional groupings exclude 
high-income countries, as they are 
reported separately.
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Figure 2.1 Projections of GDP growth, by region 

Note: Regional groups do not include high-income countries. 
Source: FAO Global Perspectives Studies, based on IIASA, 2016; Alexandratos and Bruinsma, 2012.

Figure 2.2 Projections of per capita GDP growth, by region 

Note: Regional groups do not include high-income countries. 
Source: FAO Global Perspectives Studies, based on IIASA, 2016; Alexandratos and Bruinsma, 2012.
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while fragmentation (SSP3) shows the lowest. In all scenarios, and despite 
their lower annual growth rates, high-income countries would still generate 
more than half of global GDP in 2080.

Figure 2.2 shows that per capita income projections to 2080 vary widely 
across scenarios and country groups. For instance, projections for SSP2, 
the middle-of-the-road scenario, show per capita global GDP increasing by 
132 percent between 2000 and 2050 and doubling by 2080. This implies 
an average annual growth rate of 1.9 percent. The SSP5 scenario assumes 
much faster economic growth – per capita incomes would more than triple 
between 2000 and 2050 and quintuple by 2080. In contrast, SSP3 shows 
greater inequality and divergence, ending in much slower growth in per 
capita income worldwide. 

FAO projections for agriculture assumed moderate rates  
of long-term economic growth 
FAO’s most recent projections of future patterns of agricultural demand and 
supply are based on moderate global economic growth to 2050, at a pace 
which is slower than in most of the SSPs. The FAO report World agriculture 
towards 2030/2050, or AT2050 (Alexandratos and Bruinsma, 2012), assumes 
an annual growth rate for the world economy of 2.7 percent. Accordingly, 
global GDP would increase from about US$50  trillion in 2005–2007 to 
almost US$126 trillion (in constant 2005 prices) in 2050 (Figure 2.3). 

Figure 2.3 Growth in GDP to 2050, by region

Note: Regional groups do not include high-income countries. 
Sources: Data for 2015 are based on FAO Global Perspectives Studies (unpublished data); data for 2005–2007, 2030 
and 2050 are based on Alexandratos and Bruinsma, 2012.
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The projections used in AT2050 further assume some degree of economic 
convergence because low- and middle-income countries would continue to 
enjoy faster per capita income growth rates than high-income countries 
(Alexandratos and Bruinsma, 2012). Under these assumptions, sub-Saharan 
Africa would see its share in global GDP increase from less than 1 percent in 
2005–7 to 2.3 percent in 2050. Of the five SSPs, four project higher GDP per 
capita to 2050. Only SSP3, the pathway of much greater global inequality, 
projects lower per capita GDP than the one assumed in AT2050, as shown 
in Figure 2.2. 

AT2050 assumes that GDP per capita at the global level would increase 
between 2005–7 and 2050 from US$7 600 to US$13 800, an average annual 
growth rate of around 1.4 percent (Figure 2.4). The global average hides 
significant differences between low- and middle-income countries and 
high-income. Per capita GDP is assumed to more than triple in the former 
group, rising from US$2  400 to US$7  500, an average annual growth 
rate of 2.7 percent. Growth in high-income countries, in contrast, would 
be much slower, at around 1.2 percent a year. Despite this difference in 
growth to 2050, the average incomes of the population of low- and middle-
income countries would remain only a fraction of those of people living 
in high-income countries, rising from 8.5 percent in 2005–7 to 16 percent. 
Furthermore, given the large difference in initial levels of per capita GDP, 
the income gap would continue to widen in absolute terms, from US$25 500 
to almost US$40 000. 

Figure 2.4 Growth of per capita GDP to 2050, by region
 

Note: Regional groups do not include high-income countries. 
Source: Data for 2015 are based on FAO Global Perspectives Studies (unpublished data); data for 2005–2007, 2030 
and 2050 are based on Alexandratos and Bruinsma, 2012.
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Changing assumptions regarding GDP per capita will affect the 
projections of quantities, values and composition of agricultural demand, 
particularly for low- and middle-income countries, where the reactions of 
consumers to changes in income are expected to be stronger, in terms of 
their demand for food, than in high-income countries. Less conservative 
hypotheses than those adopted in AT2050, such as those of most SSPs, 
would shift the demand for agricultural goods upwards. More importantly, 
however, the rise of a global middle class, as a result of the fast income 
growth in emerging countries, has accelerated dietary transitions that are 
changing the composition of the demand for food. The trend is strongly 
towards higher consumption of meat and dairy products and other more 
resource-intensive food items, hence with implications for the sustainable 
use of natural resources.

Investments are on the rise, especially in China
Global levels of economy-wide investment (or gross fixed capital formation), 
have increased over the past 25 years (Figure 2.5). Investment growth in 
high-income countries averaged less than 2 percent a year between 1991 
and 2014. Investment levels fell by almost 15 percent in these countries as 
a consequence of the 2008–09 global financial crisis. By 2014, investment 
levels had recovered to the pre-crisis level of around US$9  trillion  
(at constant prices of 2005).

The level of gross investment in East Asia and the Pacific has increased 
dramatically over the past quarter century. It grew from just US$300 billion 
in 1990 to reach US$2.8 trillion in 2014, mainly thanks to the China, where 
investment increased at an annual rate of around 15 percent. In 2014, China 
accounted for more than 85 percent of investment in the region. Investment 
growth in other low- and middle-income countries has been much slower, 
expanding at slightly more than 4 percent a year.

While investment levels have increased, investment rates have remained 
almost stagnant in high-income countries, at around 22  percent of GDP 
(Figure 2.6). China, in contrast, boosted its economy-wide investment from 
28 percent to around 45 percent of GDP between 1990 and 2015; investment 
rates in other low- and middle-income countries followed a U-shaped pattern. 
Even in sub-Saharan Africa, where the investment rate is well below that of 
other low- and middle-income regions, there is upward movement following 
a downward trend between 1995 and 2005. 



22

T�� ������ �� ���� ��� ����������� · T����� ��� ����������

Figure 2.5 Gross Fixed Capital Formation (GFCF), by region, 1990–2015

Note: Regional groups do not include high-income countries. 
Source: FAO Global Perspectives Studies, based on UN, 2016.
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Figure 2.6 Investment rates, by country group and region, 1990–2015

Note: Regional groups do not include high-income countries.
Source: FAO Global Perspectives Studies, based on UN, 2016.

Agriculture remains much less capital intensive  
in low- and middle-income countries 
Trends in investment in agriculture display a somewhat different picture. 
Nowadays, low- and middle-income countries invest in agriculture almost as 
much, in absolute terms, as high-income countries – around US$190 billion 
in both country groups. In the period 1991–2014, agricultural investment 
levels increased in all country groupings, although at different rates.  
In high-income countries, investment increased from around US$120 billion 
to US$190 billion (Figure 2.7), an annual average growth rate of around 
2 percent. In China, it grew from less than US$10 billion to US$75 billion, 
a growth rate of around 9 percent, while investment in agriculture in the 
remaining low- and middle-income countries grew from US$45 billion to 
US$115 billion, a growth rate of around 4 percent.
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Figure 2.7 Gross Fixed Capital Formation (GFCF) in agriculture,  
by country group and region, 1990–2015

Note: Regional groups do not include high-income countries.
Source: FAO Global Perspectives Studies, based on FAO, 2016a.

The preponderance of low- and middle-income countries in global 
investments in agriculture does not imply the sector is seen as more 
important, relative to its size. A comparison between the shares of 
agricultural investment in total investment and the shares of agricultural 
value added in GDP reveals important structural differences across groups 
of countries, as well as different dynamics. 

First, only in high-income countries is the agricultural investment 
share larger than agricultural value added share. In the last two decades, 
high-income countries have always devoted a larger share of investment 
to agriculture than the share of the sector in GDP. This is reflected in 
the fact that the ‘agricultural investment orientation ratio’ has remained 
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Figure 2.8 Agricultural investment orientation ratio by region, 1990–2015

Note: Regional groups do not include high-income countries. The agricultural investment orientation ratio is 
defined here as the ratio of the share of gross fixed capital formation in agriculture in total gross fixed capital 
formation over the share of agricultural value added in total GDP.
Source: FAO Global Perspectives Studies, based on UN, 2016 for agriculture value added, GDP and total gross fixed 
capital formation; based on FAO, 2016a for gross fixed capital formation in agriculture.

consistently above 1 (Figure 2.8). In low- and middle-income countries, 
in contrast, this ratio is much lower, at around 0.4. Second, diverging 
patterns across regions have developed in the past two decades. While the 
investment orientation ratio is increasing in high-income countries, East 
Asia and the Pacific (including China), South Asia, Europe and Central Asia, 
it is decreasing in the Middle East, North Africa, sub-Saharan Africa and, 
to some extent, Latin America and the Caribbean.

Degrees of capital intensity in agriculture sectors also vary. Figure 2.9 
shows that agriculture in high-income countries is significantly more capital-
intensive than in low- and middle-income countries – it requires 4 units 
of capital to generate one unit of value added, compared to around 1.5 in 
low- and middle-income countries. However, in East Asia and the Pacific 
(including China), South Asia, Europe and Central Asia, the capital-intensity 
of agricultural production is increasing. While this cannot be univocally 
interpreted as a signal of convergence towards the type of agriculture 
found in high-income countries, it may indicate that capital is progressively 
replacing other inputs and factors, particularly labour. In fact, the share of 
labour employed in agriculture in these regions is decreasing. In contrast,  
in the Middle East and North Africa, sub-Saharan Africa, and Latin America 
and the Caribbean, capital-intensity has fallen.
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Figure 2.9 Agricultural net capital-output (value added) ratio, 1990–2015

Note: Regional groups do not include high-income countries. The agricultural capital-output ratio is defined as the 
net fixed capital formation in agriculture as a share of agricultural value added (GDP).
Source: FAO Global Perspectives Studies, based on FAO, 2016a.

‘Business-as-usual’ investment patterns would leave hundreds  
of million people undernourished to 2030
A study prepared by FAO, along with the International Fund for Agricultural 
Development (IFAD) and the World Food Programme (WFP), showed that, 
on current investment patterns and spending on social protection, there 
would be no improvement in income growth and access to food sufficient to 
eradicate hunger by 2030. Under a business-as-usual scenario, the preva-
lence of hunger would fall, but more than 650 million people, or 8 percent 
of the global population, would still be undernourished in 2030 (FAO, IFAD 
and WFP, 2015). 

The report estimated that, globally, additional investments required to 
end hunger by 2030 would amount to US$265 billion a year. These investments 
would be needed for both social protection programmes (US$67  billion), 
which would improve access to food for vulnerable populations, and for 
investment in pro-poor productive activities (US$198 billion) that provide 
low-income earners with structural opportunities to earn, save, invest and 
improve their livelihoods. 
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Figure 2.10 Additional income and investment to eradicate hunger by 2030 

Note: ‘PGT’ is Poverty Gap Transfer. 
Source: FAO, IFAD and WFP, 2015. 
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While social protection, identified by the Poverty Gap Transfer (PGT), is 
expected to provide a great proportion of the required additional income 
until 2020–21 (light blue area in Figure 2.10, bottom), additional earned 
income (dark blue area) may progressively outpace income from social 
protection, thanks to significant investment in the early years of the period 
(red dashed line, Figure 2.10, bottom). These investments are expected to 
provide people currently living in extreme poverty with an average of around 
US$145 billion of additional annual income, which they need to escape from 
hunger and extreme poverty by 2030 (red dashed line, top).
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Agricultural trade follows global economic trends
Figure 2.11 shows how international trade in agricultural products 
accelerated rapidly from the start of the new millennium, but slumped 
with the global financial crisis of 2008–09. Some recovery took place after 
2009, but growth has been sluggish since. These developments are now 
commonly referred to as the ‘global trade slowdown’ (Financial Times, 
2014). Preliminary data for 2014 suggest that this slowdown entered a new 
contraction during 2015, with only very minor recovery since (CPB, 2016).

Figure 2.11 Total and agricultural international trade volume, 1961–2015 
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Source: Data from 1961–2013 are based on FAO, 2016a; data for 2014 and 2015 are based on ITC, 2016.

Trends in trade are mainly explained by business cycles in the global 
economy. Trade policies and trade agreements also play a role, but their 
impact is more difficult to gauge. The lack of progress in multilateral trade 
negotiations under the auspices of the WTO, notably the failure to conclude 
the Doha Development Agreement and a partial relapse into protectionist 
policies after the global financial crisis, may have compounded the slowdown 
in global trade.

Three large regional trade agreements (RTAs) have recently been 
concluded or are under negotiation: the Trans-Pacific Partnership (TPP), 
the Regional Comprehensive Economic Partnership (RCEP), and the Trans-
atlantic Trade and Investment Partnership (TTIP). All three include, or at 
least affect, agriculture. They aim at further liberalizing agricultural trade, 
changing rules on food safety, animal and plant health, and harmonizing 
food product standards. These RTAs are also expected to address legal 
rights and obligations associated with the use of names of certain foods and 
wines in international trade, and address the scope of patent protections 
available for plants. Also on the negotiating table are additional regulations 
on the use of subsidies for agricultural exports and the circumstances under 
which agricultural export restrictions could be imposed.4

4 See Jurenas, 2015. See also: 
Falconer, 2015 and Yamashita, 2015.









3 | Competition for 
natural resources

P
rojections to 2050 suggest the emergence of growing scarcities of 
natural resources for agriculture (Alexandratos and Bruinsma, 
2012). Intensified competition for these resources could lead to their 
overexploitation and unsustainable use, degrading the environment 

and creating a destructive loop whereby resource degradation leads to ever 
increasing competition for the remaining available resources, triggering 
further degradation. For millions of farmers, foresters, pastoralists and 
fisherfolk, this could create insurmountable barriers to improving their 
livelihoods and escaping poverty.

Although agriculture at the global level has become more efficient, in 
recent decades, competition for natural resources has intensified owing 
to consumption patterns driven mainly by population growth, changing 
dietary patterns, industrial development, urbanization and climate change. 
Land degradation, deforestation and water scarcities are among the most 
visible manifestations of this unsustainable competition. Paradoxically, 
some efforts aimed at reducing greenhouse gas (GHG) emissions have 
led to further intensification of competition for land and water resources. 
This is the case where countries have moved towards the production of 
resource-intensive bioenergy instead of choosing other available, and more 
sustainable, energy sources.

Globally, 33  percent of the world’s farmland is moderately to highly 
degraded. This degradation affects particularly dryland areas, affecting the 
quality of local people’s livelihoods and the long-term health of ecosystems. 
In general, land degradation is an impediment to realizing food security 
and reducing hunger. Globally, there are few opportunities left for further 
expanding the agricultural area. Moreover, much of the additional land 
available is not suitable for agriculture. Bringing that land into agricultural 
production would carry heavy environmental, social and economic costs 
(FAO, 2014).

The expansion of agricultural land continues to be  
the main driver of deforestation
The global expansion of agricultural land has stabilized over the last 20 years 
at around 4.9 billion hectares (ha), while forest losses have amounted to 
less than 100  million ha (Figure 3.1). Globally, net forest conversion has 
been decreasing over the last 15 years (Figure 3.2), and annual losses have 
been reduced by 50 percent since 1990 (FAO, 2015). Projections indicate a 
need for less than 100 million ha of additional for agricultural use in 2050 
(Alexandratos and Bruinsma, 2012). 
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4 | Climate change

A
ccording to the most recent assessment report of the Inter-
governmental Panel on Climate Change (IPCC), published in 2014, 
levels of anthropogenic emissions of greenhouse gases (GHGs) are 
now at their highest in history (Porter et al., 2014). Agricultural 

production and its effect on land use are major sources of these emissions. 
Charting environmentally sustainable pathways for agricultural development 
has a central role to play, therefore, in mitigating climate change. 

The impacts of climate change are expected to be most adverse in 
low- and middle-income countries, where millions of people depend on 
agriculture and are vulnerable to food insecurity. In 2015, world leaders 
explicitly acknowledged the need to address this threat. They negotiated, 
under the aegis of the United Nations Framework Convention on Climate 
Change (UNFCCC), the Paris Agreement on climate change, which recognizes 
‘the fundamental priority of safeguarding food security and ending hunger, 
and the particular vulnerabilities of food production systems to the adverse 
effects of climate change’ (UNFCCC, 2015).

Food and agriculture sectors contribute substantially  
to greenhouse gas emissions, but mitigation options exist
Over the past 50 years, greenhouse gas (GHG) emissions resulting from 
‘Agriculture, Forestry and Other Land Use’ (AFOLU) have nearly doubled, 
and projections suggest a further increase by 2050 (Tubiello et al., 2014).  
In 2010, emissions from the AFOLU sector were an estimated 10.6 gigatonnes 
(Gt) of carbon dioxide equivalent, and were mainly caused by land use, 
livestock production, and soil and nutrient management (Figure 4.1).  
The sector produces an estimated 21 percent of total global GHG emissions 
(FAO, 2016e, Fig.2). However, forests also mitigate climate change by 
removing GHG from the atmosphere through biomass growth. The average 
contribution of forests to carbon sequestration was around 2 Gt a year since 
the turn of the century. This implies that the annual net emissions of AFOLU 
were slightly above 8 Gt (Figures 4.1 and 4.2).

Agriculture contributes the largest share of global methane and nitrous 
oxide emissions. Most of its methane emissions is produced by enteric 
fermentation during the digestive processes of ruminant animals, and by 
rice cultivation. The nitrous oxide emissions originate mainly from the 
application of nitrogen-based fertilizers and animal manure management. 
The removal of GHG by forests has fallen from 2.8 Gt annually in the 1990s 
to an estimated 1.8 Gt in 2014 (FAO, 2016e, p.38). The decline is believed to 
be linked to increasing variability in climate and atmospheric composition. 
A 2016 study of biomass dynamics in the Amazon rainforest over three 
decades found that the region is losing its ability to sequester carbon dioxide 
owing to an increasing rate of biomass mortality (Brienen et al., 2016).
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1 The estimated increase to 2050 
differs from AT2050’s projection 
of an increase of 60 percent 
(Alexandratos and Bruinsma, 
2012). The updated figure here 
accounts for both the UN’s 
revised population projection 
and increases in production 
between 2005/07 (the previous 
base year) and 2012 (the new base 
year). Accounting only for the 
revised population projections, 
global agricultural demand is 
projected to increase by more 
than 63 percent between 2005/07 
and 2050. Since production 
expanded by 15 percent between 
2005/07 and 2012, the projected 
increase in agricultural demand 
from 2013 to 2050 would amount 
to approximately 49 percent.

5 | Agricultural 
productivity and 
innovation

T
o meet demand, agriculture in 2050 will need to produce almost 
50 percent more food, feed and biofuel than it did in 2012. This FAO 
estimate takes into account recent United Nations (UN) projections 
indicating that the world’s population would reach 9.73 billion in 

2050.1 In sub-Saharan Africa and South Asia, agricultural output would 
need to more than double by 2050 to meet increased demand, while in the 
rest of the world the projected increase would be about one-third above 
current levels (Table 5.1).

Table 5.1 Increase in agricultural production required to match projected 
demand, 2005–2050 (percent)

  2005/07 2050 2005/07 2013-2050 
   2012 
World

As projected in AT2050 100 159.6 14.8 44.8
With updated population projections 
(UN, 2015) 100 163.4 14.8 48.6

Sub-Saharan Africa and South Asia
As projected in AT2050 100 224.9 20.0 104.9
With updated population projections  
(UN, 2015) 100 232.4 20.0 112.4

Rest of the world
As projected in AT2050 100 144.9 13.8 31.2
With updated population projections 
(UN, 2015) 100 147.9 13.8 34.2

Source: FAO Global Perspectives Studies, based on UN, 2015, and Alexandratos and Bruinsma, 2012.

Meeting the increased demand should not be a major challenge, if past 
achievements are a guide. Historically, much bigger increases in agricultural 
production have been recorded in comparable time frames. Between 1961 
and 2011, global agricultural output more than tripled. In low-income 
countries, livestock production has been one of the fastest growing 
agricultural subsectors. Since the early 1970s, per capita consumption of 
milk, dairy products and vegetable oils has almost doubled, while meat 
consumption has almost tripled (Alexandratos and Bruinsma, 2012). 

Over the past five decades, per capita consumption of fish has more than 
doubled. Since the 1980s, virtually all of the increase in the amount of fish 
consumed has come from aquaculture, which has outpaced population 
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6 | Transboundary 
pests and diseases

F
ood security is threatened by an alarming increase in the number 
of outbreaks of transboundary pests and diseases of plants and 
animals. These pests and diseases jeopardize food security 
and have broad economic, social and environmental impacts.  

A worrying trend is the upsurge in zoonotic diseases, such as avian influenza 
and swine flu, which can also have serious repercussions on human health. 
Climate change is, in part, responsible for food chain emergencies arising 
from transboundary threats. However, while there is clear evidence that 
climate change is altering the distribution of animal and plant pests and 
diseases, the full effects are difficult to predict. 

With globalization, the risks to crops and livestock are increasing
Transboundary animal diseases are highly contagious epidemic diseases 
that spread rapidly across national borders, causing high rates of death and 
illness. The risk of serious outbreaks is increasing as more people, animals, 
plants and agricultural products move across international borders, and 
as animal production systems become more intensive. Because they can 
have serious socio-economic consequences, including the disruption of 
regional and international livestock markets and trade, transboundary 
animal diseases are a constant threat to the livelihoods of livestock keepers, 
especially in low- and middle-income countries. They undermine food 
security and prevent livestock sectors from achieving their full economic 
potential. In recent years, the world has suffered several pandemics of 
emerging or re-emerging transboundary animal diseases, such as bovine 
spongiform encephalopathy and highly pathogenic avian influenza.

The spread of transboundary animal diseases is facilitated by the lack of 
access to goods and services in rural areas, and the disruption of veterinary 
services and trade in livestock and animal products. A good example is 
lumpy skin disease, which affects livestock throughout Africa and is 
spreading quickly to the Middle East, Asia and Europe (Alkhamis and Van 
derWaal, 2016). Recent upsurges (Figure 6.1) have been facilitated by poorly 
regulated movements of large numbers of animals and seasonal fluctuations 
in populations of biting insects that spread the virus (FAO, 2015).

Foot-and-mouth disease (FMD) is another highly contagious disease that 
affects many countries in Africa, Asia and the Middle East. In the United 
Kingdom, the economic impact of FMD was estimated at US$14  billion 
(NBCA, 2016). More than 100 countries are not considered FMD-free and 
represent a permanent threat to disease-free countries. Other transboundary 
diseases, such as African swine fever (FAO, 2013a; Arias et al., 2015), 
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7 | Conflicts, crises 
and natural 
disasters

C
onflicts are a major driver of food insecurity and malnutrition. 
They reduce food availability, disrupt access to food and health 
care, and undermine social protection systems. Every famine in 
the modern era has been characterized by conflict (Simmons, 2013). 

These conflicts are complex by nature. They can be triggered or amplified by 
climate-related natural disasters and the impact that these have on poverty 
eradication and food security. Natural disasters tend to trap vulnerable 
people, in particular, in a cycle of poverty because they are less resilient 
and lack coping capacity.

Conflicts are on the rise again
The end of the Cold War led to a dramatic decline – more than 60 percent 
below peak levels – in interstate and societal conflict during the 1990s and 
into the 21st century. While a growing global population might be expected 
to provoke an increasing number of violent conflicts, this was effectively 
inverted between 1995 and 2003. However, the prevalence of conflicts has 
increased markedly since the early-to mid-2000s, due to the rapid emer-
gence of several factors at both international and national levels (Cilliers, 
2015). This is particularly true for civil conflicts, which in recent years have 
become the most common form of armed conflict. In 2014, there were 424 
political conflicts and 46 extremely violent conflicts globally (OCHA, 2016b). 

The 2016 Global Peace Index Report (IEP, 2016) concludes that the world 
became less peaceful in 2015, confirming the underlying trend of declining 
peace over the last decade. The report also describes a growing ‘global 
inequality in peace’, with the most peaceful countries continuing to be so, 
while the least peaceful fall into greater violence and conflict. The Syrian 
civil war is now in its sixth year. Conflict persists in parts of the Central 
African Republic, Iraq, Libya, Nigeria, Somalia, South Sudan, Ukraine, 
Yemen and elsewhere. 

Around 80 percent of humanitarian funding appeals are now related to 
conflicts, most of them protracted, and about half of the world’s poor live in 
states characterized by fragility and conflict (DI, 2015), up from one-fifth 
in 1990. Similarly, 93  percent of people in extreme poverty are living in 
countries deemed as fragile or environmentally vulnerable, or both. Conflicts 
are becoming more complex and intractable, reflecting their dynamic 
interrelationships with poverty, hunger and governance (OECD, 2015, p.33). 
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1 Growth qualifies as more or 
less ‘pro-poor’, depending on the 
definition adopted. According 
to Kakwani, Khandker and Son 
(2004), absolute pro-poor growth 
materializes when, given a 
change in the national income, 
the poor receive more benefits 
in absolute terms than the non-
poor. It is opposed to relative pro-
poor growth, which occurs when, 
proportionally, the income of the 
poor increases more than the 
income of the non-poor; to trickle-
down growth, which happens 
when, proportionally, the income 
of the poor increases less than 
the income of the non-poor; and 
to ‘immiserizing growth’, which 
results when, despite the growth 
of the per capita income, the 
income of the poor decreases. See 
Kakwani, Khandker and Son, 2004.

8 | Poverty, 
inequality and 
food insecurity

C
hanges in population and income, along with new technological 
processes, both economy-wide and in food systems, are likely to 
affect poverty, inequality and food security in all its dimensions. 
Poverty remains highly concentrated in rural areas. Given 

persistent inequality, current trends indicate that the goal of eradicating 
hunger by 2030 will not be achieved.

Globally extreme poverty is decreasing, but in sub-Saharan Africa there 
are now more extremely poor people than in the 1990s
Extreme poverty, measured in terms of the number of people living below 
the recently updated poverty line of US$1.90 a day (valued in ‘purchasing 
power parity’, or PPP), has significantly declined since 1990, when almost 
2 billion people, or more than 37 percent of the world’s population, were 
extremely poor. In 2012, the global prevalence of extreme poverty was put 
at 12.7 percent, and was projected to fall to 9.6 percent by 2015. The decline 
in extreme poverty has been especially pronounced in East Asia and the 
Pacific, and South Asia (World Bank, 2015). However, poverty still affects 
more than 700 million people worldwide (Figure 8.1). Extreme poverty is 
persistent in sub-Saharan Africa, where in 2015 close to 350 million people 
were considered extremely poor, 60 million more than in 1990. 

The majority of the extremely poor are still found in Asia. Almost three-
fifths of the world’s extremely poor are concentrated in Bangladesh, China, 
the Democratic Republic of Congo, India and Nigeria. These countries along 
with five others, Ethiopia, Indonesia, Madagascar, Pakistan and the United 
Republic of Tanzania, account for more than 70 percent of the extremely 
poor. More than 400 million extremely poor people live in conflict areas, 
signalling the need to address poverty across the entire humanitarian and 
development continuum.

It has been acknowledged that the objective of pulling people out of 
extreme poverty by 2030 will not be achieved without actions to reduce 
inequality (World Bank, 2016, p.3). High inequality is impeding further 
poverty reduction, and economic growth, so far, has not been sufficiently 
‘pro-poor’.1 This has hindered efforts to reduce the rates of extreme poverty 
and lower the risk that those escaping poverty will fall back into it. The lack 
of progress in poverty reduction is apparent when considering poverty tout 
court: despite economic growth and a reduction in poverty globally over 
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1 The low birth weight data refer 
to the period 2009–2013. 

9 | Nutrition and 
health

M
alnutrition comes in a number of forms that not only affect a 
person’s health and well-being, but also place heavy burdens on 
families, communities and states (FAO and WHO, 2014). Ending 
hunger, achieving food security and improving nutrition are 

all key steps toward sustainable development (UN, 2016). Food safety is 
also a key concern, as unsafe food remains a major cause of disease and 
death (WHO, 2015). Meanwhile, changes in dietary patterns around the 
world have consequences for public health and sustainable development. 
As production systems become increasingly interconnected and the climate 
changes, the threat of food-borne, vector-borne, and transmissible zoonotic 
diseases increases.

‘Triple burden’ of malnutrition remains a global health emergency
The ‘triple burden’ of malnutrition weighing on most countries consists 
of undernutrition, micronutrient deficiencies, and overweight and obesity. 
Different forms of malnutrition can co-exist within the same country, the 
same household and even the same individual.

Undernutrition is declining globally. Between 2000 and 2015, the prevalence 
of stunting (low height for age) among children under five years declined 
from 32.7 to 23.2  percent, and the number of stunted children fell from 
198 million to 156 million (UNICEF, WHO and World Bank, 2016). However, 
around 800 million people, or almost 11 percent of the world’s population, 
still go hungry (FAO, IFAD and WFP, 2015b), and the rate of stunting is 
not declining fast enough, particularly in Africa, to reach the World Health 
Assembly target of a 40 percent reduction by 2025 (WHO, 2014). Childhood 
stunting is a largely irreversible outcome of inadequate nutrition and 
repeated bouts of infection during the first years of a child’s life. Stunting 
before the age of two results in poorer cognitive and educational outcomes 
in later childhood and adolescence. In 2015, 7.4  percent of children 
under five were moderately or severely wasted (low weight for height) 
and, in 2013, an estimated 16  percent of all newborns globally had low 
birth weight (UNICEF, 2016).1 Nearly half of all deaths among children 
under five are attributable to undernutrition (UNICEF, WHO, World Bank  
and UN, 2014).

Micronutrient deficiencies affect more than 2  billion people worldwide 
(Micronutrient Initiative, 2015). In 2011, for example, more than half a 
billion women between the ages of 15 and 49 suffered from iron deficiency 
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1 ‘We recognize that 
fundamental changes in the way 
societies consume and produce 
are indispensable for achieving 
global sustainable development.’ 
See UN, 2012.

10 | Structural 
change and 
employment

T
he development of countries may be seen as a process of change 
that transforms the structure of their economies. The structural 
change of economies can be measured by the dynamics of key 
features, such as the relative importance of sectors, the reallocation 

of factors across sectors and geographic areas, and changes in their 
productivity, which are associated with changes in consumer preferences, 
international trade flows and the social and institutional set up.

High-income countries, that once relied on primary production, 
especially agriculture, progressively shifted their economic systems 
towards industry and, later, service sectors. During this process, labour 
was reallocated while productivity increased in each sector and productivity 
differences among sectors declined. In low- and middle-income countries, 
income growth over recent decades has been characterized by the mobility 
of labour across economic sectors, within national territories and across 
international borders. 

Where structural changes in production brought about improvements 
in income, a modification in consumption patterns occurred as well. This 
shift has been reflected in a number of ways, including dietary choices, 
the purchase of manufactured goods and the demand for welfare-related 
services, such as housing, education, health and security.

Demographic trends have determined the paths of structural changes in 
diverse ways. During the 1980s and 1990s, a range of policies and institutional 
changes related to infrastructure projects and trade liberalization were 
also influential. In many instances, these transformation processes 
brought about significant welfare improvements. However, concerns have 
arisen over their environmental and social sustainability, as well as the 
persistent inequalities within and between countries. Awareness of these 
issues is increasing, and the international community recognizes that there 
is an urgent need to put global and national development patterns on a 
sustainable track.1

The speed and patterns of structural change and agricultural 
transformation differ across regions
In the conventional development paradigm, in order to develop, food and 
agriculture systems should become more capital-intensive, more productive,  
and better integrated with other sectors through markets. Small-scale 
farmers and members of their families would gradually diversify their 
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1 The legal definition of 
migration is ambiguous. The 
term ‘migrant’ is often used 
interchangeably to apply to 
refugees, economic migrants 
and those fleeing violence. 
Importantly, the status of a 
migrant is not defined and hence 
not recognized by international 
law. FAO uses the term ‘migration’ 
to refer to the movement 
of people, either within a 
country or across international 
borders. It includes all kinds 
of movements, irrespective 
of the drivers, duration and 
voluntary/involuntary nature. It 
encompasses economic migrants, 
distress migrants, internally 
displaced persons, refugees and 
asylum seekers, returnees and 
people moving for other purposes, 
including for education and family 
reunification (FAO, 2016a).

11 | Migration  
and agriculture

M
igration is a growing global phenomenon.1 In 2015, the number 
of international migrants totalled 244 million, an increase of 
41 percent compared to 2000 (UN, 2015). International migrants 
among the global population increased from 2.8  percent in 

2000 to 3.3 per cent in 2015 (UN, 2015). The majority of these migrants, 
estimated at 150 million, are migrant workers, and about one-third are 
aged from 15 to 34 years (UN, 2011). Internal migration is even larger in 
scale. The number of internal migrants in 2013 was estimated at 740 million 
(IOM, 2013).

That a large proportion of migrants are rural people is revealed by 
the fact that around 40  percent of international remittances are sent to 
rural areas (World Bank, 2014). Male out-migration and the globalization 
of agrifood systems are among the key drivers of the feminization of 
agriculture, which is now under way in many low-income countries. In 
many parts of the Near East and North Africa, Central Asia, South Asia and 
Latin America, the female share of agricultural employment has increased 
significantly in recent decades (Slavchevska, Kaaria and Taivalmaa, 2016). 
The globalization of agrifood systems is also opening up paid employment 
opportunities for women outside of family farms.

Poverty, climate change and competition for natural resources  
are expected to fuel more distress migration
Of the world’s quarter of a billion international migrants, nearly two-thirds 
live in Europe (76  million) and Asia (75  million). North America hosts 
the third largest number of international migrants (54 million), followed 
by Africa (21  million), Latin America and the Caribbean (9  million) and 
Oceania (8 million) (UN, 2015). 

More than one-third of international migration flows from ‘South’ to 
‘North’. It is important to note, however, that South-South flows are even 
larger (Table 11.1). Migration often occurs primarily between neighbouring 
countries. In 2015, the majority of international migrants were living in 
countries in their native region in Africa (87 percent), Asia (82 per cent), 
Latin America and the Caribbean (66  percent) and Europe (53  percent). 
In contrast, most were born elsewhere in North America (98 percent) and 
Oceania (87 percent). The United States of America hosts the largest number 
of migrants (46 million), followed by Germany and the Russian Federation 
(around 12 million each), Saudi Arabia (10 million), the United Kingdom 
(8.5 million) and the United Arab Emirates (8 million).
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1 ‘Vertical coordination’ involves 
the establishment of some 
form of contractual relationship 
between the agents in subsequent 
segments of the value chain. 
Marketing contracts and 
production contracts are common 
forms of these relationships. 
Marketing contracts are 
agreements between a contractor 
and a grower that specify some 
form of a price (system) and outlet 
ex ante. Production contracts 
are more extensive forms of 
coordination and include detailed 
production practices, extension 
services, inputs supplied by the 
contractor, quality and quantity 
of a commodity and a price. 
The upper limit of ‘vertical 
coordination’ is ‘integration’, 
which involves the unique 
ownership of two subsequent 
segments. See FAO, 2007.
2 The term ‘supermarkets’ 
here includes hypermarkets, 
supermarkets, hard discounts and 
convenience stores.

12 | Changing food 
systems

U
rbanization, the exit of labour from agriculture and a decline in 
agriculture’s contribution to GDP have historically characterized 
the structural transformation of socio-economic systems. In 
today’s high-income countries, this process led to the emergence 

of an urban middle class and a massive shift in food preferences towards 
meat and dairy products. Although evidence is still sparse and studies are 
ongoing, the same process appears to be occurring in low- and middle-income 
countries. At the same time, demographic pressure in these countries is 
increasing. Together, these dynamics change food systems in various ways, 
and these changes, in turn, drive further structural transformation. 

While population growth increases the demand for agricultural products 
and stimulates farming activities, urbanization requires food to be easily 
stored and transported. Thus, food processing has become a key factor in 
the transformation of food systems. It has brought with it the standardiza-
tion of agricultural output and, in many cases, the concentration of primary 
production and the consolidation of farmland. Many smallholder farmers 
have become landless agricultural workers, or have migrated to towns and 
cities in search of employment, accelerating urbanization.

Food production is changing along with retail channels
Agriculture and food production are increasingly supplying urban and 
peri-urban supermarkets. Value chains are progressively characterized by 
the vertical coordination, and in some instances the integration, of primary 
production, processing and distribution; the automation of large-scale 
processing; and higher capital and knowledge intensities.1 A comprehensive 
global assessment of these transformations, particularly in the wholesale 
and retail segments of the value chains, is difficult, owing to the lack of 
easily accessible and comparable data. However, some trends by groups of 
countries and regions can be inferred from existing literature. 

Between 2001 and 2014, the share of processed food distributed 
through supermarkets2 significantly increased in upper middle-income 
countries, from less than 40  percent to 50  percent. In the same period, 
it grew from around 72  percent to 75  percent in high-income countries.  
In lower middle-income countries, it grew from 22 to 27 percent between 
2001 and 2008, with no further change between 2008 and 2014 (Global 
Panel on Agriculture and Food Systems for Nutrition, 2016, p.93).

A different picture emerges for fresh food. Over the last 10 years, the 
share of fresh food distributed through supermarkets has remained below 
50  percent in high-income countries, below 30  percent in upper middle-
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1 For more on FAO’s work on 
food losses and waste, including 
definitions, see www.fao.org/
food-loss-and-food-waste/en and 
www.fao.org/platform-food-loss-
waste/en
2 These definitions contain a grey 
area associated with deliberate 
choices. Undesired reductions of 
output may occur, in many cases, 
as a consequence of deliberate 
choices not to invest to prevent 
them. For instance, deliberately 
deciding not to invest in storage 
facilities because the investment 
is not considered profitable may 
lead to reductions of outputs, 
which are still undesired, although 
occurring as a consequence of a 
deliberate choice grounded on 
economic rationale. As this is an 
‘indirect’, deliberate reduction of 
output, it could be classified as a 
food waste. A different situation 
may occur when an economic 
agent considers it profitable to 
invest in preventing food losses 
but has no possibility to do that 
(e.g. due to lack of access to 
credit). In this case, the reduction 
of output could be considered a 
loss, at least from the individual 
agent’s perspective.
3 At least in principle, these 
new definitions do not limit the 
occurrence of food waste to the 
end of the food chain (distribution, 
sale and final consumption).  
See for instance: Parfitt, Barthel 
and Macnaughton, 2010.

13 | Food losses 
and waste

G
lobally, around one-third of all food produced is lost or wasted 
along the food chain, from production to consumption (HLPE, 
2014). In a world where hundreds of millions of people go hungry, 
that is a stark indication of the inefficiency of current food systems. 

Food losses and waste often translate into economic losses for farmers 
and others stakeholders within the food value chain, and higher prices for 
consumers, both of which affect food insecurity by making food less acces-
sible for vulnerable groups. Reducing food losses and waste would increase 
the supply of available food and strengthen global food security. 

Food losses and waste also hold back the transition to environmentally 
sustainable food systems. They represent a considerable waste of land, 
water, energy and agricultural inputs, and cause the emission of millions of 
tonnes of greenhouse gases. Future efforts to address climate change will 
need to find ways to reduce food losses and waste. Because food production 
is responsible for a large share of GHG emissions, reducing food losses and 
waste contributes to climate change mitigation. At the same time, because 
climate change threatens food production in many food insecure areas, 
reducing food losses and waste can be an important part of climate change 
adaptation strategies (Bellú, 2016). 

Quantifying trends in food loss and waste is not easy  
Measuring food losses and waste is difficult, in part because food supply 
chains are long and involve many actors, including small farmers, 
transporters, processors, retailers and households. FAO defines food losses 
and waste as a ‘decrease in quantity or quality of food’, i.e. a reduction in the 
availability of food, a decline in its nutritional and/or economic value, and/
or a deterioration in food safety. Food waste results from the ‘discarding or 
alternative (non-food) use of safe and nutritious food for human consumption 
all along food supply chains’.1 

Although the difference between food loss and food waste is not cut and 
dry, food loss is seen as accidentally occurring for reasons not under the 
direct control of the agents concerned, such as inadequate technology, lack of 
knowledge and skills, poor logistics and malfunctioning markets, while food 
waste is characterized by an element of intended or unintended behaviour, 
i.e. the removal of food fit for consumption by choice or negligence.2

Although food waste is often associated with final consumption, the 
deliberate discarding of food may occur at all stages of the supply chain.3 
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14 | Governance for 
food and nutrition 
security

E
fforts to achieve the Millennium Development Goals enhanced 
awareness of the crucial role of responsible and effective govern-
ance in achieving key development objectives. The importance of 
governance was stressed with the adoption of the 2030 Agenda for 

Sustainable Development, which constitutes a new charter for international 
cooperation and governance and which explicitly aims to ‘build effective, 
accountable and inclusive institutions at all levels’ through Sustainable 
Development Goal 16 (UN, 2015b). The radical reformulation of development 
means and ends, defined by the 2030 Agenda, finds parallels in the less 
visible, but equally profound, shift that has taken place in thinking about 
governance among governments, international institutions and the interna-
tional expert community. 

For the 2030 Agenda, all countries are ‘developing countries’
Integral to the 2030 Agenda are the Addis Ababa Action Agenda on financing 
for development (UN, 2015a) and the Paris Agreement on climate change 
(UNFCCC, 2015), along with other international agreements, such as the 
outcomes of the Second International Conference on Nutrition (ICN2). It is 
supplemented by the outcomes of the World Humanitarian Summit.

The 2030 Agenda goes beyond the traditional objective of overcoming 
the divide between ‘developed’ and ‘developing’ countries to propose a new 
vision: that of addressing inequalities within as well as among nations. 
Where conventional wisdom once focused on discrete instruments to address 
rigidly defined sectoral and sub-sectoral objectives, the new agenda draws 
attention to the links and dependencies among issues and problems. And, 
where ‘development’ addressed mainly the needs of low-income countries, 
sustainable development is presented as a universal challenge – and a 
collective responsibility – for all countries.1

Along with this profound conceptual change, there is a striking sense 
of urgency and ambition in the new sustainable development agenda, in 
terms of both the ends and the means. The aspirations of the Agenda 
are transformative. It demands, as the first steps toward eliminating all 
forms of exclusion and inequality everywhere, an end to poverty, hunger 
and malnutrition, and universal access to health care, all with strong 
attention to gender issues; it seeks a global shift to sustainable consumption 
and production; it contains a legal instrument, the Paris Agreement on 

1 See also Bellù, 2011, p. 39.
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1 Currently estimated at more 
than US$500 billion a year, or four 
times the level of ODA.

15 | Development 
finance

I
nvestment in food and agriculture is one of the most effective means 
of stimulating economic growth and reducing poverty, especially in 
countries at a low level of economic development. It is also essential 
for ending hunger and malnutrition in all of their dimensions – by 

increasing food production to meet growing demand, by improving the 
access of vulnerable people to food, and by stabilizing markets so that 
prices are affordable for consumers and remunerative for producers. Food 
and agricultural investments are also necessary to improve the resilience 
of rural incomes and livelihoods by addressing climate change, conserving 
natural resources and facilitating the transition to sustainable agriculture.

Implementing the 2030 Agenda for Sustainable Development requires 
a comprehensive investment approach, one that mobilizes public finance, 
sets appropriate public policies and regulatory frameworks, unlocks the 
transformative potential of people and the private sector, and creates 
incentives for changes in consumption, production and investment patterns 
(UN, 2015c). While Official Development Assistance will continue to be a 
critical source of investment in achieving the Sustainable Development 
Goals in low-income countries, the past decade has seen important changes 
in the development finance landscape. More funding options have become 
available from a variety of sources, such as new development banks, the 
private sector and foundations, non-governmental organizations and 
specialized funds. However, there is growing awareness that more funds 
are needed to implement the agenda.

The landscape for development finance is changing
The past decade has seen significant increases in the level of financial flows 
to low-income countries from members of the Development Assistance 
Committee of the Organisation for Economic Co-operation and Development 
(OECD-DAC) (Figure 15.1). This reflects the growing importance of 
international private finance, particularly increased flows to middle-
income countries in the form of foreign direct investment (FDI), bonds and 
syndicated bank lending with at least five years of maturity, and private 
philanthropy from foundations and NGOs. 

In addition, there are two important sources of external finance to 
low-income countries, which have increased significantly over the past 
two decades, but are not featured in Figure 15.1 – remittances1 and 
official financing from the emerging donors in the South, such as Brazil, 
China and India, for which insufficient consistent data are available. ODA 
levels reached US$132 billion in 2015, but their pattern has been uneven.  
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Challenge 1
Sustainably improving 
agricultural productivity  
to meet increasing demand
Demand for food and other agricultural products is projected to 

increase by 50  percent between 2012 and 2050. Demand will 
undergo structural changes, owing to factors such as population growth, 
urbanization, and per capita increases in income (Trends 1, 2 and 5), 
while the natural resource base upon which agriculture depends will 
become increasingly stressed (Trend 3). Producing more with less, while 
preserving and enhancing the livelihoods of small-scale and family 
farmers, is a key challenge for the future.

Substantial improvements in resource-use efficiency and gains in 
resource conservation will need to be achieved globally to meet growing and 
changing food demand, and halt and reverse environmental degradation. 
Despite some technological progress, the spectacular growth in yields 
recorded in previous decades has slowed significantly (Trend 3). The 
negative side effects of intensive use of chemical inputs in crop production 
have become increasingly visible and pose serious sustainability concerns. 

Investments in agriculture, fishery and forestry, and spending on research 
and development need to be stepped up, particularly in and for low-income 
countries. This is required to promote the adoption of sustainable 
production systems and practices, including integrated crop-livestock 
and aquaculture-crop systems, conservation agriculture, agroforestry, 
nutrition-sensitive agriculture, sustainable forest management and 
sustainable fisheries management. These, and other, forms of climate-
smart agriculture will help farms, ecosystems and communities to adapt 
to, mitigate and build resilience to climate change, and address country-
specific needs and gender-specific contexts. In addition, because prevailing 
price incentives and supports often run counter to sustainable agriculture, 
a realignment of implicit and explicit agricultural subsidies is also needed 
(Trend 15).

Challenge 2
Ensuring a sustainable natural 
resource base
Projections for 2050 suggest growing pressures on agricultural land, 

water, forests, capture fisheries, and biodiversity (Trend 3). Between 
now and 2050, the additional land needed for agricultural production is 
estimated at just under 100 million ha. It is expected that demand for 
agricultural land will decrease in high-income countries, but increase 
in low-income countries. The resulting modest increase might suggest 
that land availability is not a constraint. In fact, increases in the 
agricultural area is constrained by the fact that available land is not 
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readily accessible, due to the lack of infrastructure, physical remoteness 
and disconnection from markets, or is vulnerable to disease outbreaks. 
Furthermore, available land is concentrated in only a few countries. 
That is why increases in agricultural production to meet rising food 
demand will have to come mainly from improvements in productivity 
and resource-use efficiency.

Water scarcity will also become a growing constraint, particularly 
in areas that use a high proportion of their water resources and where 
production systems will be exposed to high environmental and social 
stress. As well as limiting the potential for expanding irrigated areas, water 
scarcity has implications for the ability of women to access productive 
resources (Trend 3). The rate of expansion of land under irrigation is 
already slowing substantially. Future water stress will be driven not only 
by shifts in demand, but also by variations in the availability of water 
resources, resulting from changes in precipitation and temperature driven 
by climate change (Trend 4).

Challenge 3
Addressing climate change and 
intensification of natural hazards
Climate change and natural and human-induced disasters pose 

multiple concerns: damage and losses to production; the degradation 
of land, forests, water, fish stocks and other natural resources; declining 
rates in productivity growth; and added pressures on already fragile 
agricultural livelihoods and ecosystems (Trend 4). Maintaining the 
capacity of the planet’s natural resource base to feed the growing world 
population, while reducing agriculture’s environmental and climate 
footprint is key to ensuring the welfare of current and future generations.

Food security and human livelihoods will be increasingly jeopardized 
beyond 2030 owing to climate change impacts. Climate change affects 
food availability and has adverse impacts on crop yields, fish stocks and 
animal health. It limits access to food through its negative impacts on 
rural incomes and livelihoods. Climate change is also seen as a significant 
‘hunger-risk multiplier’. Some forecasts anticipate that by 2050, as a 
consequence of climate change, an additional 120  million people will 
be at risk of undernourishment, of which 24  million will be children; 
almost half of the increase would be concentrated in sub-Saharan Africa 
(Trends 4 and 9).

Until 2030, the adverse impacts of climate change will only slightly 
outweigh positive ones (Trend 4). The benefits derived from increased plant 
growth under warmer temperatures will mainly occur in temperate zones 
in higher latitudes, while adverse impacts will be concentrated in tropical 
zones at lower latitudes. Beyond 2030, adverse impacts will intensify 
with significant losses of yields in most parts of the world no longer being 
compensated by positive yield changes in other areas. Extreme events, 
such as droughts and floods, will intensify and become more frequent with 
climate change (Trends 4 and 7).
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Climate change may also affect nutritional outcomes through its impacts 
on micronutrient content of certain foods and food safety. In addition, 
high temperatures and extreme weather events create a more favourable 
environment for food-borne pathogens that reduce the body’s ability to 
absorb nutrients.

Challenge 4
Eradicating extreme poverty  
and reducing inequality
Despite global economic growth and a reduction in poverty over the 

last 30 years, about 2.1  billion people are still living in poverty, 
with 700 million in extreme poverty (Trends 8 and 11). High and rising 
inequality is hindering progress towards the eradication of poverty. Even 
in countries where poverty has been reduced, pervasive inequalities 
remain between rural and urban areas, between regions, between 
ethnic groups, and between men and women. 

Most of the world’s poor and hungry are rural people who earn meagre 
livings from agriculture, fisheries and forestry. Poor people’s reliance on 
agriculture for their livelihoods, and the high share of their expenditure on 
food in their household budgets, make agriculture the key to poverty and 
hunger alleviation. Where economic growth has been slow, the structural 
transformation of agriculture has stalled, leaving many in poverty.

Agriculture plays an important role in pro-poor growth. Reducing rural 
poverty requires measures to increase productivity and profitability, link 
farmers to markets, and provide efficient extension and agricultural 
advisory services. However, pro-poor growth also depends on factors 
beyond agriculture. It requires access to good quality education, economic 
diversification to rural non-farm income generating activities, support for 
job creation and adequate social protection mechanisms.

Women everywhere tend to face higher barriers than men to productive 
resources, economic opportunities and decision-making (Trend 11). For 
farming women, the lack of access to agricultural inputs, services, credit 
and markets constrain agricultural productivity growth and agricultural 
production, making the arduous pathway out of poverty especially 
difficult. In sub-Saharan Africa, the productivity levels of female workers 
in agriculture are between 20 and 30 percent lower than those of male 
workers, purely because of the gender gap in access to resources.

Significant additional investments are needed to defeat extreme poverty 
and hunger (Trends 4 and 15). However, owing to the low current levels 
of capital formation and the limited ‘fiscal space’ in low-income countries, 
there will be a need for external support to investment programmes 
through international financial cooperation.
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Challenge 5
Ending hunger and all forms 
of malnutrition
Future increases in world population will be concentrated 

disproportionally in countries with high levels of food insecurity. 
While average per capita income growth is expected to result in positive 
nutritional outcomes, addressing the triple burden of malnutrition 
– undernourishment, micronutrient deficiency and overweight – will 
remain a challenge for those countries in the decades ahead (Trend 9).

Population growth in low-income countries is expected to stimulate large 
increases in demand for staple crops, such as roots, tubers and plantains 
(Trends 1 and 9). At the same time, income growth and urbanization will 
drive changes in dietary patterns, with substantial increases in demand 
for cereals, milk and meat products. The shift to higher consumption of 
animal products and foods rich in fat and sugars, combined with urban 
sedentary lifestyles, will increase the risks of overweight and obesity.

Improving the access of vulnerable populations to food and ensuring 
urban food security, especially in low- and middle-income countries in Asia, 
Africa, Latin America and the Caribbean, will be key to eradicating hunger 
over the next 15 years. Agriculture and food systems will need to meet the 
food and nutritional demands of people with rising incomes and changing 
diets, as well as the demands of a growing number of poor and hungry. 
While much attention has been given to increasing farm production to 
meet this demand, equally critical are supply chains that connect farmers 
to urban markets, along with measures such as pricing policies and social 
protection, which ensure access for consumers to nutritious and safe food 
at affordable prices.

The shift in dietary patterns will have a larger environmental footprint, 
in terms of greenhouse gas emissions and the use of natural resources 
(Trends 4 and 9). The shift to diets high in milk and meat, particularly 
from ruminants, is associated with increasing emissions of methane from 
enteric fermentation, carbon dioxide from deforestation for pasture, and 
nitrous oxide from feed production. Higher consumption of processed 
foods requires additional use of water and energy, which has negative 
environmental impacts, if these resources are not sustainably managed.

Although more research is needed, evidence suggests that dietary 
patterns that have low environmental impacts can also be consistent 
with good health (Trend 9). For instance, national dietary guidelines 
that recommend lower red meat consumption, particularly among high-
consuming groups, could help limit GHG emissions. 
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Challenge 6
Making food systems more 
efficient, inclusive and resilient
Food systems are characterized by the coexistence of modern and 

traditional supply channels. However, these systems are changing, 
as there is a growing reliance in many regions on global supply chains 
and large-scale distribution systems, such as supermarkets (Trend 12). 
Capital-intensive, vertically integrated supply chains both respond to 
the evolving demands for food and dietary preferences and shape the 
trajectory of their evolution. More efficient food systems also create new 
challenges and concerns: the high-calorie, but low-nutrient, content 
of many food items; the reduced access of small-scale producers and 
family farmers to viable markets; the high levels of food loss and waste; 
food safety problems; plant disease and animal health issues; and the 
higher energy intensity and heavier ecological footprint associated with 
the lengthening of food chains. The implications of these challenges 
for future food security and nutrition will need to be viewed from the 
perspective of food systems at large, including the impacts on traditional 
food chains and the producers and consumers who rely on them. 

Strengthened linkages between farms, markets and consumers can be 
an important source of income growth and job creation in both rural and 
urban areas (Trends 10 and 12). Formal, structured supply chains increase 
the efficiency of product flows – from inputs to farmers, and food products 
to consumers – but have also been found to pose challenges to food security. 
For example, distribution systems may be concentrated in more affluent 
urban areas. In addition, the requirements of large supermarkets, for 
uniformity, consistency, regular supply and large volume, may be difficult 
for small producers to meet. The impacts of structured supply chains are 
raising concerns about efficiency and equity. Local food systems remain 
important, despite the ‘supermarket revolution’ and the associated rise of 
modern global food supply chains. Up to 90 percent of food consumption in 
rural areas of low-income countries comes from domestic sources.

Food losses in low-income countries, occur throughout food value 
chains, owing to managerial and technical limitations in harvesting, 
storage, transportation, processing, packaging and marketing (Trend 13). 
Food waste in middle and high-income countries is caused mainly by 
consumer behaviour and by policies and regulations that address other 
sectoral priorities. For example, subsidies may encourage surplus food 
crop production, which reduces both prices and the attention that is paid to 
food losses and waste. Some food safety and quality standards may remove 
from the supply chain food that is still safe for human consumption. At the 
consumer level, inadequate planning of purchases and failure to use food 
before its expiry date also lead to waste.

The challenge for many low- and middle-income countries will be to 
find dynamic pathways that connect local food systems to growing urban 
markets and to seize market opportunities (Trend 12). Cities account for 
the lion’s share of demand for high-value foods, such as fruits, vegetables 
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and dairy products. These are markets in which small-scale and family 
farmers can have an advantage because such products are labour-intensive. 
Food systems that link farmers to cities can have an enormous impact on 
rural poverty alleviation and agricultural development. Options include 
connecting small-scale producers and supermarket supply chains through 
contractual arrangements with mutually beneficial terms, and giving new 
impetus to the development of local food systems.

Challenge 7
Improving income earning 
opportunities in rural areas  
and addressing the root causes  
of migration
Pervasive and persistent inequalities are leaving too many rural 

people mired in hunger and rural poverty (Trend 8). Young people 
in rural areas of low-income countries often shy away from working in 
low-productivity agriculture (Trend 10). In the absence of decent work 
opportunities and access to social services and protection, they join 
the flow of internal and international migrants (Trends 8, 10, and 11). 
In many regions, women and older people are left to take care of the 
farm, but face major constraints in accessing resources to improve their 
productivity. Addressing those inequalities, through more inclusive 
rural transformations and the reconfiguration of rural-urban linkages, 
is a major challenge for the coming decades.

Arguably the single biggest global development challenge in the decades 
to come will be the need to integrate hundreds of millions of young people 
into the labour market. The number of people aged between 15 and 24 will 
rise from about 1 billion in 2015 to 1.2 billion by 2050. Most of these young 
people will live in sub-Saharan Africa and South Asia. High levels of youth 
unemployment and underemployment in rural areas prevent households 
from their diversifying livelihoods and escaping poverty for good. Building 
human capital through the provision of quality basic social services, 
particularly education and health, are fundamental building blocks for 
poverty reduction. However, in many low- and middle-income countries, 
population growth is outpacing new job growth, and rapid urbanization 
has not been accompanied by commensurate growth in non-agricultural 
work. Consequently, agriculture and agriculture-related services will 
need to continue to absorb a large share of new workers.

Migration is part of economic development and the structural transfor-
mation of agriculture (Trends 10 and 11). In the decades ahead, distress 
migration, both within and across countries, will be accelerated by 
population growth, globalization, climate change and political conflict. 
Managing migration flows is another major new challenge that must be 
met by addressing its root causes and increasing access to social protection 
and employment opportunities in both origin and destination countries.
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Challenge 8
Building resilience to protracted 
crises, disasters and conflicts
Fighting hunger, malnutrition and poverty is most difficult in countries 

affected by protracted crises (Trend 7). These crises are driven by 
a combination of recurring causes: human-made factors and natural 
hazards that often occur simultaneously, violent conflict, lengthy 
periods of food crisis, the breakdown of livelihoods and food systems, 
and inadequate governance and institutional capacity to deal with the 
resulting impacts. 

Almost half a billion people in more than 20 countries and territories, 
mostly in Africa, are affected by protracted crisis situations. Most of these 
people derive their food, income and well-being from agriculture and 
related sectors. Two-thirds of international humanitarian assistance, or 
80 percent of the emergency funds provided by OECD member countries, 
has gone to alleviate protracted or recurrent crisis situations, which last 
on average eight or more years (Trends 7 and 15).

Conflicts, together with protracted crises and natural disasters, are 
major disablers of agriculture livelihoods, food security and nutrition. 
They also fuel displacement and migratory flows. In recent decades, the 
world has seen increased intensity and frequency of conflicts and disasters 
(Trends 7 and 11). More risk-informed, inclusive and equitable resilience 
and development processes will be essential to preventing and resolving 
rising conflicts around the world.

Challenge 9
Preventing transboundary  
and emerging agriculture and 
food system threats
Agriculture faces an alarming increase in the number and intensity 

of outbreaks of transboundary animal and plant pests and diseases. 
Food systems, in general, face threats to food safety, as well as the risk 
of radiation events (Trend 6). Climate change is in part responsible for 
the rise in food system emergencies (Trends 4 and 6).

Controlling transboundary plant pests and diseases reduces yield losses 
in crops and pastures and boosts productivity. This can be achieved through 
integrated pest management, which favours biopesticides and biocontrol 
agents that contain pest and disease risks safely. Transboundary animal 
diseases cause high rates of death and illness in animals. They continue 
to disrupt international and regional livestock markets and trade and pose 
a constant threat to the livelihoods of livestock farmers around the globe. 
Currently, the international community lacks the capacity and coordination 
to prevent, control and eradicate emerging transboundary animal diseases 
(Trend 6). Meeting changing food demand through intensive animal 
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production creates the risk of higher point-source pollution, increased use 
of antibiotics and potentially more serious epidemics of zoonotic diseases. 

Food-borne diseases are an important cause of morbidity and mortality 
worldwide. However, the extent and cost of unsafe food and the burden 
arising from parasitic and chemical contaminants in food are still largely 
unknown. Food safety may be jeopardized further by unsafe water used 
in food processing, unsanitary food handling, inadequate storage facilities, 
and poorly enforced regulations. These risks are compounded by increasing 
antimicrobial resistance, which threatens the prevention and treatment of 
a range of infections (Trend 6). Antimicrobials are still heavily used not 
only to protect human and animal health, but also in the broader context 
of livestock and agricultural production.

Challenge 10
Addressing the need for coherent 
and effective national and 
international governance
Since the challenges facing food and agriculture are interconnected, 

addressing them will require integrated policy approaches at national 
and international levels. Designing such approaches will not be easy, 
given the past performance of sector-specific policy-making and the 
deficiencies in global and national governance mechanisms, regulatory 
systems, and monitoring and accountability (Trends 14 and 15).

The 2030 Agenda for Sustainable Development and related global 
agreements (see Annex) stress the interdependence of the challenges 
facing the global community on the path to sustainable development. They 
recognize the need to combine diverse actions to achieve linked objectives 
and that this combination will place new technical demands on policy-
makers at all levels and new demands on institutional arrangements and 
coordination at various levels of governance. The related challenges include: 
combining instruments implemented at different levels of governance in 
ways that are mutually reinforcing, while containing inevitable trade-offs; 
and capitalizing on synergies among the Sustainable Development Goals 
(SDGs) and related targets, among different sectoral policies, and among 
the diverse stakeholders at local, municipal, provincial, national, regional 
and international levels. More inclusive governance will be needed to 
improve dialogue about the hard policy choices to be made. It is crucial 
to avoid the marginalization of the poor, who lack the political force to 
influence decisions, and progressively engage them in the development 
process (Trend 14). 

Growing competition over natural resources can cause the rural poor 
to be dispossessed of the very foundation of their livelihoods, especially 
in protracted crisis situations and conflict and disaster-affected areas.  
A key governance challenge is ensuring the recognition of the poor’s formal 
and informal rights of access to, and use of, natural resources through 
implementation of voluntary guidelines on the responsible governance of 
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