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What is agriculture?



What is happening to agriculture?

• Food supply has increased since Green 
revolution ➔Energy deficits have fallen

• Staple food prices have fallen relative to 
nutritious foods ➔ Diets are of low quality 

• A dozen plant and a handful of animal species 
provide 75% of food ➔ Diets are less diverse

• Climate change ➔ High CO2 levels reducing 
nutrient content of staples

• 2.5 billion people are at RISK of micronutrient 
deficiencies ➔ vitamin A, iron and zinc



Micronutrient Malnutrition 

• “Hidden” hunger affecting 1 in 3 people

• Reduces adult health and productivity   

• Inhibits children from reaching their full 
growth and development potential



A vicious cycle of poverty 

World Bank. 2018. World Development Report 2018
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Strategies for tackling hidden hunger

― Dietary diversity

― Supplementation 

― Fortification 

― Biofortification  



Biofortification

is a process 

of increasing the density of 

vitamins and minerals in a 

crop through plant breeding 

or agronomic practices, so 

that the biofortified crops, 

when consumed regularly, 

will generate measurable 

improvement in vitamin and 

mineral nutritional status.



Does biofortification work? 

When consumed, 

can the increase 

make a significant

impact on human 

nutrition?

Can conventional 

breeding add extra 

nutrients in the 

crops without 

reducing yields?

Are farmers willing to 

grow biofortified 

crops?

Are consumers

willing to eat 

biofortified foods?

Is biofortification cost-

effective, sustainable 

and scalable?



Almost 300 varieties released



Pearl Millet
Iron
Provides up to 80% of iron needs

Beans
Iron
Provides up to 50% of iron needs

Rice
Zinc
Provides up to 60% of zinc needs

Wheat
Zinc
Provides up to 50% of zinc needs

Sweet Potato
Vitamin A
Provides up to 100% of daily vitamin A 

needs

Maize
Vitamin A
Provides up to 25% of daily vitamin A needs

Cassava
Vitamin A
Provides up to 40% of daily vitamin A needs



Biofortified crops are efficacious 

• In all biofortified crops 
micronutrients are bioavailable

• Vitamin A biofortified crops 
reduce vitamin A deficiency & 
diarrhea, improve vision 

• Iron biofortified crops reverse 
iron deficiency and improve 
cognitive & physical functions

• Zinc biofortified crops can 
improve immune function, 
reduce inflammation, 
pneumonia, vomiting and fever



Farmers like biofortified crops

• Varieties are developed with
farmers

• As of the end of 2017, 6.7 M 
farm households (33 million 
people) are growing & 
consuming biofortified crops

• Evidence shows increasing 
adoption & diffusion of 
biofortified crops
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Consumers like biofortified foods

• Consumers like biofortified foods

• Color change is not an 
impediment 

• Significant role of nutrition 
information 

• Potential to link to urban markets



Biofortification is cost-effective

• Return on investment 1:17

• Cost-effectiveness $15-20 for 
DALY saved



Scaling up biofortification 

• Aim to reach 1 billion by 2030 

• Need to work ACROSS the supply chain

– Supply PUSH

• International and national breeding programs

• National governments and multilateral institutions 

– Demand PULL

• Private food companies process 

• Consumers demand nutritious foods



What is nutrition? 



Thank you!


