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Biomedicine
• COVID/Vaccines &
• Denialism
• Biopharmaceuticals
• Gene Editing/CRISPR
• Epigenetics
• Gene Therapy
• Synthetic Biology
• Personal Genomics

Food & Agriculture
• Transgenics/GMOs
• Gene Editing/CRISPR
• Animal Biotechnology
• Crop Chemicals
• Pollinators (e.g. Bees)
• Gene Drives
• Sustainability & Climate 

Change







HOW CAN WE 
PROMOTE 
SUSTAINABILITY 
AND MITIGATE 
CLIMATE 
DISRUPTION?  

HOW DO PEOPLE 
FORM OPINIONS 
ABOUT FOOD & 
FARMING, AND 
‘DISRUPTIVE’ 
TECHNOLOGIES
SUCH AS GMOS 
AND CRISPR? 





ORGANIC/REGENERATIVE/AGROECOLOGY VS
‘ALL TOOLS IN THE TOOLBOX” FARMING

• "Increasing the proportion of agriculture that uses sustainable, organic methods 
of farming is not a choice, it’s a necessity. We simply can’t continue to produce 
food far into the future without taking care of our soils, water and biodiversity.

• Claire Kremen, co-director of the Berkeley Food Institute

• "Contrary to widespread consumer belief, organic farming is not the best way to farm from 
an environmental point of  view. [T]here are now several cutting-edge agricultural 
practices which are good for the environment, but difficult or impossible for organic 
farmers to implement within the constraints of  their pre-scientific rules.

• Steve Savage, plant pathologist

http://news.berkeley.edu/2014/12/09/organic-conventional-farming-yield-gap/
https://appliedmythology.blogspot.com/2013/04/six-reasons-organic-is-not-most.html




WHAT BIOTECHNOLOGY PRODUCTS MIGHT CONSUMERS 
EMBRACE? THOSE PERCEIVED TO PROMOTE 
SUSTAINABILITY, HEALTH AND NUTRITION

Hallman, Rutgers 





A switch to entirely organic farming reduces the amount of 
calories that can be created on the same amount of land by 
40%. … England and Wales would need to import food from 
elsewhere to meet current food requirements. This would require 
using 5x more land overseas than currently, and increase energy 
usage necessary for transport, with a much bigger carbon 
footprint. A switch to organic farming would push greenhouse gas 
emissions up 20% to 58%.



HOW NOT TO ACHIEVE SUSTAINABILITY: 
USING ONLY ONE TOOL IN THE AGRICULTURAL TOOLBOX

“Netherlands (24), Belgium (28), Ireland (29), 
Italy (31), Portugal (36), Switzerland (41) 
Germany (44) and France (47)—indeed, almost 
every country in Europe—uses far more toxic 
pesticides per hectare of available cropland 
than the US, which ranks 59, and liberally uses 
genetic engineering.

https://www.worldometers.info/food-agriculture/pesticides-by-country/


“In our view, the EU should embrace ‘sustainable intensification’ 
practices that use new technologies to boost crop yields. For 
example, gene-editing techniques (such as CRISPR–Cas) can 
enhance the edible mass, height and pest resistance of plants 
without using genes from another species. Unlike the United States 
and China, the EU is currently treating CRISPR as conventional 
GM technology and lags behind them in CRISPR patents for 
agricultural use (18 in Europe, 61 in the United States and 259 in 
China) as well as in investments in such research.



GM CROPS AND CLIMATE CHANGE

• “Overall, the cultivation of GM crops over the last 18 years has 
delivered substantial benefits for the environment. Insect-resistant crops 
have resulted in a 230 million kg decrease in the use of insecticides. 

• Herbicide-tolerant crops have led to reductions in fuel use and CO2 
emissions of 6.3 billion liters and 16.8 million metric tons respectively, by 
supporting no-till farming. 

• Overall, GM crops have produced an environmental benefit of 37%.”

VIB, Flanders, Belgium life sciences research institute, September 2016



RETHINKING SUSTAINABILITY: 
USING ALL THE TOOLS IN THE AGRICULTURAL TOOLBOX



RETHINKING SUSTAINABILITY: 
USING ALL THE TOOLS IN THE AGRICULTURAL TOOLBOX

”[New Breeding Techniques] create the 
ability to breed crops and grasses that 
perform better with fewer inputs reducing 
costs to farmers and reducing impacts on 
the environment, and it creates the ability 
to breed plants that can adapt to the 
challenges of climate change.”



AGRICULTURAL BIOTECHNOLOGY, 
SUSTAINABILITY AND CLIMATE CHANGE: 

NEW TOOLS IN THE TOOLBOX





“IF YOU TRY TO BAN THE FUTURE, IT WILL 
JUST HAPPEN SOMEPLACE ELSE”

Jon Entine  18 February 2021
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