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Key Messages 

Rapid changes are impacting the global agri-food system 1 

2 

3 

Hunger, malnutrition, and disease burdens persist 

Innovations are key to end hunger and malnutrition, 
and respond to rapid global changes 
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38 million face food insecurity in four conflict-afflicted countries: Nigeria, 
Somalia, South Sudan, and Yemen 

Prevalence and number of undernourished worldwide 

After years of progress, hunger is on the rise 
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Undernutrition has reduced, but still persists 

Source: GNR 2017 

Prevalence of stunting in children under 5 (%) Prevalence of anemia among women aged 15-49, 2016 

155 million children under 5 remain stunted 



Shenggen Fan, February 2018 

Metabolic risk factors for diet-related NCDs globally (%) 

AND there is a growing crisis of overweight, obesity, 
and NCDs 

Source: GNR 2017 

Unhealthy diets contribute to obesity 
and NCDs, including diabetes, heart 

disease, stroke, and cancer 
Source: WHO 2015 

Source: Lim et al. 2012, Ng et al. 2014, GNR 2017 

Globally, 
• 2.1 billion are overweight/obese 

o 62% live in developing countries 

• 3.4 mil. deaths annually related to 
overweight and obesity 

Prevalence of adult obesity, 2014 (%) 
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Rapid changes are impacting the global agri-food system 

Urbanization, rising middle class 
& changing diets 

Emerging technologies 
impacting food & agriculture 

Changing global 
landscape 

Closing in on 
planetary boundaries 

Food safety concerns & 
anti-microbial resistance 

Persistent conflicts 
& crises 
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1.   De-globalization 

• Growing uncertainty for trade and 
FDI, heightened by political 
developments (e.g. in US, UK) and 
failed WTO Ministerial talks 

• Migration and refugee crises persist  

• Global commitment to Paris 
Agreement and climate science in 
question 

? 
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2.   Rapid urbanization & rising middle class… 

Projected urban share of global population 

Urban 
67% 

2050 2014 

Urban 
54% 

Source: Ruel et al. 2017 

• Nearly 90% of projected urban population increase is concentrated in Asia 
and Africa 

• China, India, and Nigeria alone expected to add 900 million urban residents 

Source: OECD 2010  
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Source: UN 2014 
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...and changing diets toward more animal products 
Per capital consumption of major food commodities, in China and Ethiopia (kg)  
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• Substantial economic costs of 
lacking food safety 
o USA: Foodborne illnesses cost $14 - 152 

billion annually 
o China: $970 million in losses in 2014 from 

tainted meat 

• Nutrition, food safety, and health 
must be priorities 

Source: Adapted from WHO 2015 

• To ensure accessibility  
o Productive, cross-sectoral social protection in the short run 
o Equity growth in the long run 

3.   Food safety concerns for nutrition, health  
 and livelihoods… 
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Projected extra healthcare expenditures 

Sources: Word Bank 2017 

• AMR will impact human health – 
increased morbidity and mortality 

• Livestock production will also be 
impacted 

• Lead to lower productivity, lower 
supply of livestock production, 
increased prices for major protein 
sources 

• Decrease world trade 

• Increase extreme poverty  

…and anti-microbial resistance becoming prominent 
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4.   Agriculture is pushing planetary boundaries 

Source: Steffen et al. 2016 
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…and climate mitigation requires dramatic transformation 

Source: Bajželj et al. 2014 

Without drastic changes to agri-food 
systems, we will not be able to meet the 
2°C target 

• Under BAU, agriculture will emit 20.2 
GtCO2e/yr, almost reaching 2°C target 
emission allowance for all sectors in 2050 
(~21 GtCO2eyr-1) 

• Food system transformation will be key for 
sufficient mitigation, e.g. yield gap closure, 
food waste reduction, and healthy diets 
(YG3 scenario) CT1 = Current yield trend 

CT2 = Current yield trend & 50% food waste reduction 
CT3 = Current yield trend & 50% food waste reduction &      
           Healthy diets 
 

YG1 = Yield gap closure (sustainable intensification) 
YG2 = Yield gap closure & 50% food waste reduction 
YG3 = Yield gap closure & 50% food waste reduction &  
            Healthy diets 

BAU 

2° target 
by 2050 

2009 emissions 
from agriculture 
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Number of violent conflicts worldwide 

Source: FAO 2017 

More than 2 billion people live in countries affected 
by conflict, violence and fragility (2016) 

5.   Persistent conflicts and crises 

Number and prevalence of undernourishment, 
by conflict status 
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6.   Emerging technologies impacting food &   
      agriculture 

Automation and mechanization  

• Increasing use of machines and 
electronics in agriculture 

• Implications on youth unemployment – 
need to move jobs to post-harvest service 
sector 

Hydroponic, vertical or indoor farming 

• Estimated US$750 million in North American 
private investment in vertical farming 
(through Q3 2017) 

• Economically viable and sustainable 

Biotechnology 

• Gene sequencing 
‒ Dramatic reduction in cost to ~US $1,245/genome 

‒ Sequenced crop genomes could improve 
agriculture in challenging climates 

 

Source: Indoor Ag-Con 2016 
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Innovations are key to 
end hunger and 
malnutrition,  
and respond to rapid 
global changes 
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Yield enhancing technologies 
• Remote sensing technology: Estimate biomass of cassava roots with ground-

penetrating radar (GPR) to increase crop productivity  

• Precision agriculture: Microdosing in Niger, Mali, Burkina Faso saw millet yields 
increase by over 50% & better water absorption 

Photos: CIMMYT, AfDB, CIAT, HarvestPlus 
Source: Montpellier Report 2013, CIAT 2018, CIMMYT 2012, HarvestPlus 2018 

Technological innovations 
Promote key technologies for health and the environment 

Improved, climate-resilient varieties 
• Drought Tolerant Maize in Africa (DTMA): Yields 20-30% more under moderate 

drought in SSA  

• New rice for Africa (NERICA): Resistant to local pests/diseases, tolerant of poor 
nutrient conditions, mineral toxicity  

Nutrition-driven & nutrition-sensitive technologies 
• Increasing nutrition density through biofortification: 1.3 million households in 

Nigeria benefitting from Vit. A cassava through HarvestPlus 
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Technological innovations 
Scale-up new, multiple-win technologies 

Source: WEF 2018 

Blockchain-enabled traceability 
• Enhances transparency & traceability of the 

food supply chain, land tenure, payments, etc. 

• Reduces transaction costs 

At the same time, need to consider the impact of these technologies 
on smallholders, children’s nutrition, jobs, etc. 

Food-sensing technology 
• Contributes to reducing domestic food waste 

• Identifies pathogens to improve food safety & 
prevent costly product recalls 

Alternative proteins 
• Can help reduce agricultural GHG emissions  

and fresh water withdrawals 

• Also alleviate health risks associated with meat 
consumption 

Gene editing for seed improvements 
• Can help produce more crops and increase  

farmer incomes 

• Also improve nutrition outcomes 
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Technological innovations 
Support farmer-led innovations 

Photos: ICRAF, CCAFS 
Source: CGIAR FTA 2018, CCAFS 2014 

Farmer-led innovations can also help reduce duration of 
food shortages and severity of hunger 

• Planting basins to conserve water and improve food supply 

o Use of basins for maize helped a community farmers in Kenya 
manage the drought season 

• Ever-green farming 

o Integrating trees into food crop systems in Kenya has prevented 
soil erosion, while enhancing nitrogen fixation and providing 
firewood, timber, and animal fodder 

Source: Tambo and Wunscher 2017 
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Technological innovations 
Model environmental impact of technologies 

Modelling system for impact of 11 agricultural technologies 

No-till Nitrogen-use 
efficiency 

Drought-tolerant 
varieties 

Heat-tolerant 
varieties 

Integrated soil fertility 
management Water harvesting 

Precision agriculture Crop protection 

Organic agriculture Drip irrigation 

Sprinkler irrigation 
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• Subsidies can lead to  
o Overproduction of unhealthy foods 

o Overuse of inputs, resulting in land degradation 
‒ E.g. overuse of subsidized fertilizer contributed to degradation of nearly 40% of 

arable land in China 

• Subsidies should not crowd out other public investments with greater returns 

• Convert funds to  
o Support production of fruits and vegetables, and other nutrient-rich foods 

o Provide income support for vulnerable groups, including smallholders, women,  
and youth 

Source: Fan 2017 

Policy innovations 
Reform subsidies for agricultural inputs and staple crops 
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Beef and other 
ruminants account for 

20 more times 
 the land use &  

GHG emissions than 
pulses per unit of 
protein consumed 

Environmental footprint of various foods 

Policy innovations 
Promote sustainable, nutritious, and healthy diets (1) 



Shenggen Fan, February 2018 

• Tax nutrient-poor foods and subsidize nutrient-rich 
foods 
o Eliminate subsidies of nutrient-poor foods (US $500+ 

billion/year) and convert to investments for more nutritious 
crops (e.g. vegetables) 

• Taxing emissions-intensive foods (e.g. meat and 
dairy) could avoid more than 100,000 deaths in 2020 
o Two-thirds due to changes in dietary risk factors 
o One-third due to changes in weight-related risk factors 

Source: Tiffin and Arnoult 2010, Springmann et al. 2016 

Changes in prices and consumption  
by food commodity (%) 

Policy innovations 
Promote sustainable, nutritious, and healthy diets (2) 
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• Blended finance 
o Blending climate finance from development partners with private agriculture finance can 

facilitate loans to smallholders and small businesses in agriculture 

‒ Strengthening Adaptation and Resilience to Climate Change in Kenya 
(StARCK+) project: Provides repayable grants to micro-finance institutions and 
their agribusiness partners for lending to farmers and agribusiness actors for 
agricultural adaptation 

• Carbon Markets 
o Funds from GHG emission allocation sales can be invested in agriculture to support 

production of nutritious crops or improving climate resilience 

Source: FAO 2018, Leading Group on Innovative Financing for Development 2012 

Policy innovations 
Leverage innovative financing 
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• Ensure agricultural technologies benefit women 
o Ethiopia: Women preferred solar pumps (over motor pumps) near household for irrigation due to less time 

burden & more control over intrahousehold allocation of income 

Institutional innovations 
Close gender gap in agriculture 

Source: Theis et al. 2017, Meinzen-Dick et al. 2017, Olney et al. 2016, Malapit and Quisumbing 2015 

• Reform institutions to strengthen resource rights 
o Rwanda: Participation in land registration programs increase 

likelihood to undertake longer-term investments for sustainability 
(e.g. soil conservation) 

• Improve mother’s health and nutrition 
o Burkina Faso: Enhanced Homestead Food Production (E-HFP) 

decreased prevalence of maternal underweight & enhanced 
empowerment 

• Enhance access to inputs and credit 
o Ghana: Women’s ability to make credit decisions significantly 

improved dietary diversity for women and girls 
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Institutional innovations 
Encourage inclusive value chains 

Source: Graziano da Silva and Fan 2017 

Strengthened rural-urban linkages 
can aid food security and nutrition 

• Enhance policy coordination between 
rural and urban areas 

• Support efficient and inclusive rural-
urban value chains 

• Leverage towns and intermediate cities 
to facilitate economic and social links 

• Improve targeting of public investment 

Support inclusive marketing in food value chains 
– Link smallholders to modern agrifood value chains 

Source: Cunningham 2009 

• 4.5% increase in production / yr (1970-2001) 
• Consumers gained more, better-quality milk 

Consumers Processing
/ storage Smallholders Input markets 

Cooperatives, chilling 
plants, refrigerated 

transport, processing plants, 
etc. 

India’s improved dairy chain 
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Institutional innovations 
Promote effective governance mechanisms 

Source: AU 2018 

• Enhance monitoring and accountability with data  
      Africa Agriculture Transformation Scorecard (AATS) 

o Tracks progress of commitments made through the Malabo Declaration to increase 
prosperity and improved livelihoods for transforming agriculture 

o Countries assessed on 7 commitments across 43 indicators 

      Global Food system Index (GFSI) 
o Holistic measure of food systems combining 4 pillars of food security with nutrition and 

sustainability 
o Provides broad, practical monitoring and tracking tool for decision makers 

• Consider a scientific platform for food systems 
o Similar to the Intergovernmental Panel on Climate Change (IPCC) 
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We must work 
together to innovate 
the global agri-food 
system and respond 

to rapid changes 
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