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Challenges
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 Poverty and Hunger (SDGs 1 & 2)

 690 M live below poverty line (< 1.9 dollars a day)

Malnutrition: undernutrition, micronutrients, obesity

 3 B people cannot afford healthy diet 
 2 B people have micronutrient deficiency

 Climate Change 

 Food Systems contribute 30% of GHG emissions 
 Climate Change impact on agriculture: extreme weather events  

 Biodiversity

 Deforestation: 75% caused by food systems practices
 Marine Biodiversity: half to one million species threatened
 Fresh water: 70% used for irrigation



Opportunities

provided by frontier STI
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frontier technologies
 Biotechnologies and Genomics

 ICTs and Digital Technologies
( Digitization, AI, IoT, Big Data, Drones, Robots)

 Nanotechnologies

 Renewable Energy Technologies

examples on how these technologies can transform
food systems in all countries  
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Benefits 

Pest-resistant, drought-resistant  and higher crop yields 

Reducing use of insecticides

 Increasing nutritional value and vitamin level of crops

Domestication of indigenous and underutilized food crops

Genetically Modified Crops

8 of the 10 top producers of GM crops are DCs

Bt Cotton economic success in  South Africa, Sudan, Keya 

South Africa: genetically modified maize

Uganda: new varieties of Bananas resistant  to bacterial Wilt 

Agricultural Biotechnology
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Agricultural Genomics
 New agricultural revolution driven by bioinformatics, plant  

genome sequencing and editing

 New breeding techniques, including gene editing 
technology, using CRISPR-Cas9, could transform  plant 
breeding worldwide and help smallholder farmers in poor 
countries to achieve food and nutrition security

 It is simple, affordable and scalable  

 Considered by experts as fast and modern form of 
conventional breeding 

 Awarded Nobel Prize in Chemistry in 2020

 Several countries, including US, Brazil, Argentina, Canada 
issued joint statement in support precision biotechnology

 EU: gene edited crops should be regulated like GMO’s  

https://www.google.com/imgres?imgurl=https://www.allconferencealerts.com/uploads/1474348580-MainPage5.png&imgrefurl=https://www.allconferencealerts.com/conference_details/51195/plant-genome-editing-amp-genome-engineering&docid=vvVuK7foMM5W-M&tbnid=5OBj8EbdqINoTM:&vet=10ahUKEwisofDf85TeAhUMGuwKHVNvCUUQMwhIKA0wDQ..i&w=797&h=797&bih=747&biw=1536&q=genome%20editing%20of%20plants%20images&ved=0ahUKEwisofDf85TeAhUMGuwKHVNvCUUQMwhIKA0wDQ&iact=mrc&uact=8


ICT and Digital Technologies

9

Mobile Phones: provide farmers with instant access to 
market information for informed decision on best 
place and time to sell products

Satellite based information on crop growth, moisture and
minerals accessible to farmers via mobile phone messages

Drones for precision agriculture and collecting 
important Data to support decision-makers and 
farmers

AI for allowing farmers to identify areas that need
irrigation, fertilization, or pesticide treatment



Ghanaian teenager developed AI App for pest control
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 app has helped 30,000 farmers reduce their 
crop losses and improve their harvest by 50 
per cent, in Ghana, Nigeria, Togo, Burkina Faso

Diyaol-Haqq awarded $600,000 by the Zayed 
Sustainability Prize as the global winner for 
the 2020 edition of the prize

 AI App, enables rural farmers with no 
access to internet connectivity to detect 
pest infestations  before it spreads. 

 app uses colors and numbers to convey 
messages making it very easy to use

https://www.howwemadeitinafrica.com/category/countries/ghana/
https://www.howwemadeitinafrica.com/category/countries/nigeria/
https://www.howwemadeitinafrica.com/category/countries/togo/
https://www.howwemadeitinafrica.com/category/countries/burkina-faso/


Nanotechnologies
 Nanotechnology is one of  the fastest growing

technologies in the world with applications to
SDGs, and real-world problems 

 Improve precision farming through 
nanotech-based sensors and monitoring systems

 Provide efficient delivery system for water, 
nutrients and pesticides

 Promise a new generation of more efficient and 
affordable nanosolar cells

 Provide inexpensive, efficient water purification 
filters



Rural Electrification: ~ 60% in DCs have no electricity  

Solar electricity for cold storage and food preservation 

Solar-powered water pumps for drinking and irrigation 

Solar electricity for home, school and communications



The UN Food Systems Summit (FSS)

 First FSS to be convened by UN/SG

 Summit: September 2021: NY

 Pre-Summit: July 2021: Rome
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Overview of UN Food Systems Summit work and Support Structures

J von Braun March 10, 2021



Scientific Group for the UN Food Systems 
Summit (2021)

Scientific Group: 29 members; selected on basis of 
excellence from different scientific fields and regions
Chair: Professor Joachim von Braun, President PAS



TOR of Scientific Group

1. Mobilizing Science to support FSS work plan at national, regional 
and global levels through science networks and partner organizations

2. Engaging in Action Tracks of FSS with expertise from research

3. Evidence-based assessments of action propositions, drawing on 
diverse knowledge and peer review systems

4. Contributing to the FSS agenda and follow-up after the Summit.

16J von Braun April 8, 2021



Deliverables: Scientific Group Reports on key FSS issues
all pear-reviewed

https://sc-fss2021.org/materials/scientific-group-reports-and-briefs/

Food Systems – Definition, Concept and Application for the UN FSS
Healthy diet: A definition for the United Nations Food Systems Summit 2021
AT1 - Ensure Safe and Nutritious Food for All 
AT2 - Shift to Sustainable Consumption Patterns
AT3 - Boost Nature Positive Production
AT4 - Advance Equitable Livelihoods
AT5 - Build Resilience to Vulnerabilities, Shocks and Stress

To come:
Sc Group Agenda Paper: Science and innovation opportunities
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https://sc-fss2021.org/materials/scientific-group-reports-and-briefs/


Deliverables: partnership with scientific communities 
to produce short Briefs on key FSS issues

about 40 Policy Briefs
1. Investment, Finance, Trade and Governance actions
2. Regions and Countries (Africa, LAC, Asia, Europe, China, India, Russia…)
3. Modelling Food Systems Transformations 
4. Science, Technology, and Innovation Actions
5. Actions for Equity, Inclusiveness, Nutrition and Health
6. Actions for Sustainable Resource Use and Foresight 

In preparation: 
Briefs on gender, youth, indigenous fs, farms, oceans, 
livestock, biodiversity…

18

https://sc-fss2021.org/materials/fss-briefs-by-partners-of-scientific-group/

https://sc-fss2021.org/materials/fss-briefs-by-partners-of-scientific-group/
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Outlook: What next to expect from Scientific Group

i) Agenda Paper for the Pre-Summit and Summit

 identifying STI breakthroughs for food systems transformation and

 identifying and evaluating promising propositions for actions in 
support of desired food systems transformations

ii) UNFSS  Science Days: 8-9 July 2021

 organized by the Scientific Group, facilitated and hosted by FAO

 dialogues with Science communities and with all FSS stakeholders
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 Assess science-based options to achieve more healthy diets and more efficient, 
inclusive, resilient and sustainable food systems.

 Explore the frontiers of science to achieve food systems transformation

 Critically assess risks, opportunities, and controversies in science and innovation 
for food systems transformation

 strengthen the science–policy interface to support the transition to sustainable, 
inclusive and resilient food systems.



Science 
Science : 

Policy 
Interface

Policy 

science-policy interface in food systems (IPCC? IPBES?)
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 Food systems science and policy need a stronger framework to 
follow up and facilitate implementation of FSS propositions  

 At the national level, food systems research policies and strategies 
should be integrated into national development plans 

 At the global level options to strengthen Science-Policy Interface 
(SPI) for a sustainable food system should be explored

Science policy options for food systems innovation 



Key issues for transforming Food Systems: Action to 
acquire, develop, deploy and scale frontier innovations in  science 

and technology to transform food systems in ALL Countries
(ICTs, digitization, AI, drones, robots, IoT, GMOs, gene editing, CRISPR-Cas,….)

attract and train the youth, including young scientists, to take food 
systems and farming as a career choice. Introducing courses in 
modern digital and agricultural technologies in education and 
training will attract more young people.
%60 of farmers in developing countries are over 60 years.
%60 of Africans are under 24 and youth account for %60 of the unemployed

promote international collaboration in food systems science: joint 
research and training  and exchange of best practices 

strengthen links between food systems, biodiversity and CC
( opportunity in 2021: FSS in September, COP15 in October, COP26 in November)

increase investments in food systems research and develpment
( at least  %10 of GDP to agriculture and at least %1 of the %10 to research)



Thank you

Mohamed H.A. Hassan
hassan@twas.org
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