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The Global Food Security Dilemma

• Finite amount of arable land

• 33% of arable land is moderately to 
severely degraded

• 66% of world’s population will live in 
water scarcity by 2025, and 
agriculture consumes 70-95% of water

• Feedstocks for the bioeconomy will 
compete with food production

• Demand for food will increase with 
population growth and rising incomes

• Climate change will make agricultural 
production more uncertain 

• End hunger
• Achieve Food Security and 

improved nutrition
• Promote sustainable agriculture











Many dimensions to the research needed to 
close the GAP
• Sustainably intensify agricultural 

production
• Locally adapted crops and livestock
• Drought, heat, disease, pest resistant
• Resilient to more variable weather
• “More crop per drop”

• Reduce loss and waste throughout 
the food system
• Pre-harvest crop and livestock
• Post-harvest storage, transportation, 

distribution/markets/groceries
• Home and food service





GMO Issues

• Is it safe?

• Why not organic?
• 20% lower yield on average

• Can’t trust industry funded R&D

• Don’t mess with Mother Nature



Biotechnology Policy 

• Legal Framework
• 1986 – Coordinated Framework for the Regulation of Biotechnology

• Relies on existing authorizing legislation for regulatory agencies FDA, USDA (FSIS and 
APHIS), EPA and for science agencies NIH, ARS, NIFA 

• 2018 – National Bioengineered Food Disclosure Standard (proposed rule) 
through amendment of the Agricultural Marketing Act of 1946

• Institutional Framework
• White House:  OSTP and NSTC
• Science agencies:  NIH, NSF, NIFA, ARS
• Regulatory agencies: FDA, FSIS, APHIS, EPA
• USDA/AMS for labeling



Coordinated Framework for Biotechnology

• Defines biotechnology – recently developed and newly emerging genetic 
manipulation technologies, such as recombinant DNA (rDNA), recombinant 
RNA (rRNA) and cell fusion, sometimes referred to as genetic engineering

• Addresses the underlying policy question:  Is the regulatory framework that 
pertains to products developed by traditional genetic manipulation 
techniques adequate for products obtained with new techniques?

• Concludes that existing laws, for the most part, address regulatory needs 
adequately
• For some microbial products additional regulatory requirements need to be 

established



Science, Values and Food

• Genetic engineering is a tool in our food security tool box

• Current genetic engineering R&D avoids problems of the past
• Herbicide resistance

• Antibiotic marker genes

• Trans-genes

• Current genetic engineering R&D emphasizes
• Identifying genes with desirable attributes from the same genus/species and 

wild relatives (cis-genes)

• Future use of genetic engineering in food depends on public 
acceptance, essentially a values decision




