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State of Regulation 

This new technology lacks specific, binding 

national, EU and international regulation as 

existing GMO regulations are insufficient for 

GDOs.2 

The UN Convention on Biological Diversity 

(CBD) with its Cartagena Protocol is the 

appropriate forum to develop and agree on 

globally binding rules.  

COP 15 of the Convention of Biological 

Diversity in Kunming, China could be the last 

moment to enforce precaution and secure a 

global moratorium on the release of gene 

drive organisms into nature before first 

environmental releases could be undertaken 

in the near future. 

 

 

Gene drive technology, enabled by the new genetic engineering tool CRISPR/Cas9,  

is designed to genetically modify, replace or eradicate wild populations or entire species.  

So far the technology has been demonstrated to work in mosquitos, mice, flies, yeast and 

nematodes. But in principle it could be used to genetically modify any sexually reproducing 

organism. Gene drive organisms (GDOs) are meant to mate with their wild conspecifics and 

spread their engineered genes to 100% of their offspring. This forced inheritance pattern 

circumvents natures normal rules of inheritance. It triggers a genetic chain reaction in 

which the genetic engineering tool CRISPR/Cas9 and sometimes an additional new gene 

are passed on from generation to generation. Genetic changes induced by a gene drive can 

lead to sterility or the change of sex ratio of their descendants, leading to a crash in their 

population.1 First field trials in nature are being foreseen in the near future. 

Inheritance with gene drive (100%) 
 

Normal inheritance (50:50) 
 

Proposed applications:  

Eradication of invasive species -- Eradication of agricultural pests 

Eradication or modification of disease transmitting insects or animals 

dual use as bioweapons for military purposes. 
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Risky research: Research on gene drive organisms can be very risky, since already a few organisms 

are sufficient to trigger the genetic chain reaction of an unstoppable outcrossing and potentially 

global spread of the organisms. Even Gene Drive developers warn of this in view of the lack of 

globally binding safety standards for the development of Gene Drive Organisms in closed systems.3 

Non-recoverable, uncontrollable cross-border spread: According to the current state of 

knowledge and research, the release of a gene drive organism cannot be controlled or reversed. 

It could lead to a cross-border, possibly global spread of the organisms4. 

Genetic engineering tools are prone to error: The genetic engineering tools used - and those 

active in the released organisms, such as CRISPR/Cas9 - do not function without error. Unforeseen 

effects at the genetic level are therefore likely.5 

Modelling of ecological effects is complicated if not impossible6: Gene drives are designed to 

spread within natural populations over generations. Predicting their effects in natural populations 

(including next generation effects) and their interactions in their food webs and ecosystems is 

practically impossible, given the complexity and diversity of ecosystems in which GDOs can spread 

over time.  

Lack of date and inadequacy of existing risk assessment methodologies and guidance: At the 

same time, these risks to humans and the environment are largely unexplored due to the lack of 

data and inadequacy of existing risk assessment methodologies and guidance for assessing GDOs.7 

The discussion on the need for developing guidelines for the risk assessment of gene drive 

organisms under the Cartagena Protocol and within the EU (EFSA) is only just beginning. 

Serious damage to biodiversity is possible: For the reasons mentioned above and others, a 

release of GDOs could, in the worst case scenario, cause serious damage to biodiversity and the 

web of life.8   

Although Gene Drive Organisms have so far only been tested in the laboratory and to our 

knowledge, there has been no release into nature to date, there are numerous risks and open 

questions that speak in favor of establishing a global moratorium on the release of Gene Drive 

Organisms into nature. Such a moratorium would be justified until globally binding rules and 

solutions to the following problems, risks and open questions are found: 
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Dual use potential for military purposes: The US military research institute DARPA is one of the 

main sponsors of Gene Drive research9, mainly to counteract the possible use of Gene Drives for 

military or hostile purposes.10 The UN Bioweapons Convention has also been discussing the 

potential threat posed by the use of gene drive organisms as biological weapons for several 

years.11  

Lack of a comprehensive prior technology assessment: The power and scope of the technology 

and the large number of open technical, ecological, ethical, cultural, social and regulatory issues 

surrounding the application of the technology in open systems suggest the necessity of a 

comprehensive prior technology assessment before any application in nature, including field 

trials.12  

Existing genetic engineering regulations lack specification: Regarding gene drive technology, 

previous regulations on genetically modified organisms are reaching their limits and need to be 

adapted. For example, the globally binding processes for the import of genetically modified 

organisms across national borders, which are regulated by the Cartagena Protocol, do not apply 

to self-propagating GDOs. Liability and redress regulations regarding the use of the technology are 

also not sufficiently clarified worldwide.13  

Lack of a global decision making body: If gene drive organisms can and should spread worldwide, 

the question must be clarified as to who can ultimately decide on the release of gene drive 

organisms and who should be involved at what level. The establishment of such a body and 

decision-making mechanism at global level is necessary and requires a broad social debate.  

Incompatibility with the precautionary principle: In view of these open questions, risks and lack 

of procedures referred to here, as well as the devastating situation of dramatically declining global 

biodiversity, it would currently be incompatible with the precautionary principle to release gene 

drive organisms into the environment. 

  

Contact: 

Save Our Seeds / Zukunftsstiftung Landwirtschaft 

Policy advisor on gene drive technology 

Mareike Imken: imken@saveourseeds.org 
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