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iodiversity is declining at an unprecedented rate, with up to one million species 
currently threatened with extinction. Despite decades of conservation action, 
biodiversity loss continues to outpace recovery. This is driven by a set of interacting 
pressures, including extractive land and sea use, climate change, pollution, and invasive 

alien species. Existing conservation tools remain essential, but they are often insufficient to 
respond at the scale and speed required to reverse this trend. Synthetic biology tools, such as 
gene drive technologies, could complement established interventions and ultimately accelerate 
progress towards meeting global biodiversity targets. 
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POLICY RECOMMENDATIONS 

• Expand investment in research and development of innovative conservation tools: 
Conventional tools are reaching their limits. Despite ongoing conservation efforts, global 
wildlife populations have dropped by about 68% over the last 50 years. Invasive alien species 
(IAS) are a major driver of biodiversity loss, costing the global economy more than US$423 
billion annually as of 2019 – a figure that has at least quadrupled every decade since 1970. 
Islands are particularly vulnerable to IAS. Conventional eradication methods have proven 
highly effective where feasible, with 88% of the 1,550 eradication programs conducted across 
998 islands reaching success. Yet these methods are feasible on only around 15% of the 
world’s islands, leaving many larger and inhabited islands beyond their reach. Bridging this 
gap requires greater investment in innovative approaches, including synthetic biology tools 
such as gene drive technologies, alongside sustained support for established eradication 
methods. 

• Strengthen national capacity to research and assess new tools, building on existing 
decision-making systems: Support countries to develop the scientific, regulatory, and 
institutional capacity needed to research and potentially use synthetic biology tools, including 
gene drive, in line with national priorities and circumstances. Efforts should build on the 
frameworks that already apply to gene drive organisms, including the Cartagena Protocol on 
Biosafety, the CBD Additional voluntary guidance materials on the risk assessment of living 
modified organisms containing engineered gene drives, the IUCN Policy on Synthetic Biology in 
relation to Nature Conservation, and the OECD’s Framework for Anticipatory Governance of 
Emerging Technologies, which together provide an established basis for case-by-case risk 
assessment, risk management, public participation, and nationally led decision-making. 

 

 
Why innovation is needed in conservation 

The Convention on Biological Diversity (CBD)’s 
Kunming–Montreal Global Biodiversity 
Framework (KMGBF) sets ambitious global 
targets for halting and reversing biodiversity loss 
by 2030, such as restoring degraded ecosystems, 
halting human-induced extinctions of known 
threatened species, maintaining genetic diversity 
within populations, and reducing the impacts of 
invasive alien species. Meeting these targets 
depends on conservation tools that can operate 
at the scale and pace the framework implies. 
Conventional approaches, including habitat 
restoration, captive breeding and translocation, 
trapping and netting, rodenticides and 
pesticides, remain essential. However, their 

implementation is constrained by high costs, 
logistical complexity, and impact on other 
species, making widespread and sustained 
action increasingly difficult.  

Biodiversity will continue to decline, unless 
proven conservation measures and community 
stewardship is combined with technological 
innovation, according to the IPBES Global 
Assessment Report on Biodiversity and 
Ecosystem Services. Synthetic biology, including 
gene drive technologies, is one of the avenues to 
explore, as recognized by the International Union 
for Conservation of Nature (IUCN) in Genetic 
Frontiers for Conservation: An Assessment of 
Synthetic Biology and Biodiversity Conservation, 
which provides an evidence-based assessment of 

https://bch.cbd.int/protocol
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the potential implications of synthetic biology for 
biodiversity conservation and sustainable use. 
The IUCN further recognized the potential of 
synthetic biology approaches in its Policy on 
Synthetic Biology in Relation to Nature 
Conservation. 
 
What gene drive technologies could contribute 
to conservation 

Gene drive technologies draw on naturally 
occurring gene drive phenomena, in which 
certain genetic elements are inherited more 
frequently than expected under standard 
Mendelian inheritance, allowing associated traits 
to persist and spread through successive 
generations. Scientists are exploring whether 
these mechanisms can be adapted to help 
manage specific conservation challenges, such 
as invasive alien species, by increasing the 
likelihood that a selected trait is passed on 
through successive generations. For example, a 
gene drive might be designed to reduce the 
reproductive capacity of an invasive population 
or change a specific trait that makes the species 
harmful, such as its ability to spread disease to 
native wildlife.  

Research into gene drive technologies for 
conservation spans several potential 
applications, but the work is at an early stage 
across the board, with most proposals at the 

modelling, laboratory, or early proof-of-concept 
stage. The management of invasive alien species 
is currently the most advanced. Several 
approaches for certain invasive species are being 
investigated, including fertility-reduction systems 
in house mice, sex-ratio-biasing approaches and 
CRISPR-based homing drives studied in insects 
such as invasive wasps. If shown to be safe and 
effective, gene drive technologies could offer 
potentially targeted, cost-effective and durable 
options to help manage and eradicate invasive 
alien species populations. 

Beyond invasive alien species, gene drives are 
being considered across a wider set of 
conservation problems. Parasites and disease  
vectors that harm wildlife are an area of growing 
interest. The resurgence of the New World 
screwworm (Cochliomyia hominivorax) across 
Central America and Mexico has prompted calls 
for wildlife health surveillance alongside the 
livestock-focused control that has historically 
shaped the response. Decades of control have 
relied on continuous sterile insect releases, but 
has fallen short of preventing the worm’s first 
return to the United States in sixty years in 2026. 
Researchers are beginning to explore gene drive 
approaches that could reduce screwworm 
populations, including designs that only work 
under specific conditions, as a possible addition 
or alternative to current control methods. 
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CONSERVATION CASES WHERE GENE DRIVE APPROACHES COULD MAKE A 
DIFFERENCE 

• Invasive rodents on islands: Invasive rodents are present on more than 80% of the world's island 
groups and rank among the leading causes of island extinctions. Eradication depends almost 
entirely on rodenticides and becomes markedly harder on larger and human-inhabited islands. 
The University of Adelaide is researching "tCRISPR," a genetic biocontrol approach that could 
potentially suppress invasive house-mouse populations by spreading reduced female fertility 
through generations. The work has reached laboratory proof of concept and has been modelled 
for island settings. No modified mice have been approved or released. 

• Controlling New World screwworm in the Americas: The screwworm is a parasitic fly whose 
larvae feed on the living tissue of warm-blooded animals, affecting livestock, people, and wildlife 
including endangered species such as tapirs. Eradicated from North and Central America by 2006, 
it broke through the Panama containment barrier around 2021 and reached the United States in 
June 2026. Control depends on continuous releases of sterile flies, which works but is slow and 
costly. Screwworm Free Future, a non-profit established in 2025, is coordinating a hemispheric 
response and building the scientific and regulatory groundwork for newer tools, including gene 
drive technologies, which could in principle sustain suppression without repeated releases. 

• Reducing avian malaria impacts in Hawai'i: Avian malaria, transmitted by the introduced southern 
house mosquito (Culex quinquefasciatus), is the principal threat to surviving Hawaiian 
honeycreepers. 39 of 56 species are already extinct and 11 of the 17 remaining are listed as 
threatened or endangered. Warming temperatures are allowing the mosquito to move into the 
high-elevation forests that had served as the birds' last disease-free refuge. Teams at the 
University of Hawai'i at Hilo and UH Mānoa are developing an underdominance-based gene drive 
for Cx. quinquefasciatus. The design aims to spread malaria resistance through the local mosquito 
population, rather than eliminate it, and is built to stay within the area where it is released rather 
than spread indefinitely. Researchers succeeded in inserting a genetic "anchor point" into 
mosquitoes, to which a resistance trait could later be attached, the first time this particular insertion 
method has worked in a mosquito. The resistance trait itself has not yet been added, an no 
modified mosquitoes have been released. 

• Suppressing invasive social wasps in New Zealand: Common and German wasps (Vespula 
vulgaris and V. germanica), introduced from Eurasia, reach their highest recorded densities 
anywhere in New Zealand's South Island beech forests, where their peak biomass exceeds that of 
all native birds, rodents and stoats combined. They monopolize honeydew, prey heavily on native 
invertebrates, and impose costs of roughly USD70 million a year, yet no existing control method 
works at landscape scale. Researchers at Te Herenga Waka–Victoria University of Wellington and 
University of Otago, working with Genomics Aotearoa and AgResearch, have assembled 
reference genomes and modelled a CRISPR gene drive targeting sperm development. Spatial 
modelling indicates that eradication is unlikely, and that suppression rather than elimination is the 
realistic outcome, depending heavily on dispersal and population growth rates. No gene drive 
wasps have been created or released. 

 
 

https://adelaide.edu.au/
https://www.screwworm.org/
https://hilo.hawaii.edu/
https://www.wgtn.ac.nz/
https://www.otago.ac.nz/
https://www.genomics-aotearoa.org.nz/
https://www.agresearch.co.nz/
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Regulation of gene drives for conservation 

 

Gene drive research falls under the same 
regulatory frameworks that apply to genetically 
modified organisms. At the international level, 
existing guidance provides mechanisms for 
stepwise assessment and public engagement 
throughout the research process and any 
potential future release. This includes the CBD’s 
additional voluntary guidance materials to 
support case-by-case risk assessments of living 
modified organisms containing engineered 
gene drives, and the Cartagena Protocol on 
Biosafety, which aims to ensure the safe 
handling, transport and use of gene drive and 
other living modified organisms. The IUCN 
Policy on Synthetic Biology in relation to Nature 
Conservation also provides a useful framework 
for considering gene drive technologies for 
conservation purposes. Aligned with existing 
international frameworks, the policy emphasizes 
case-by-case risk assessment, the precautionary 
principle as set out in the 1992 Rio Declaration, 
informed decision-making by governments, and 
weighing the benefits and risks of an 
intervention against the costs of inaction. The 
Organisation for Economic Co-operation and 
Development (OECD)’s Framework for 
Anticipatory Governance of Emerging 
Technologies is also a useful complement as it 

sets out how governments can engage ethical, 
social and legal questions early, through 
foresight, stakeholder engagement, adaptable 
regulation and international co-operation.  

At the national level, oversight rests primarily 
with biosafety authorities and the ministries 
responsible for issuing research permits and 
monitoring compliance, with research 
institutions providing the first layer of day-to-day 
supervision through institutional biosafety 
committees and internal review processes. 
Many countries already have frameworks in 
place to assess genetically modified organisms, 
which would be broadly adequate to assess 
gene drive technologies for conservation 
applications. To ensure new technologies can 
be assessed and used, it is critical that countries 
are able to implement those international 
frameworks and adapt existing international 
guidelines and regulation to national contexts. 
Capacity building initiatives remain crucial in 
building regulatory and scientific expertise, 
enabling countries to research, develop, and 
apply gene drive technologies in line with their 
own priorities, risk tolerances, and conservation 
objectives.

https://www.cbd.int/doc/c/175e/90b0/89c0c71660cccc1539adf34f/cp-mop-11-09-en.pdf
https://www.cbd.int/doc/c/175e/90b0/89c0c71660cccc1539adf34f/cp-mop-11-09-en.pdf
https://www.cbd.int/doc/c/175e/90b0/89c0c71660cccc1539adf34f/cp-mop-11-09-en.pdf
https://www.cbd.int/doc/c/175e/90b0/89c0c71660cccc1539adf34f/cp-mop-11-09-en.pdf
https://bch.cbd.int/protocol/text/
https://bch.cbd.int/protocol/text/
https://iucn.org/our-work/informing-policy/setting-conservation-priorities/synthetic-biology-and-nature-conservation
https://iucn.org/our-work/informing-policy/setting-conservation-priorities/synthetic-biology-and-nature-conservation
https://iucn.org/our-work/informing-policy/setting-conservation-priorities/synthetic-biology-and-nature-conservation
https://www.cbd.int/doc/ref/rio-declaration.shtml
https://www.oecd.org/en.html
https://doi.org/10.1787/0248ead5-en
https://doi.org/10.1787/0248ead5-en
https://doi.org/10.1787/0248ead5-en
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CONCLUSION

Gene drive technologies could expand the conservation toolbox where invasive species, wildlife 
disease, and the vulnerability of small or isolated populations remain difficult to address. As the 
research advances, these tools could potentially complement established approaches by supporting 
threatened species recovery, ecosystem restoration, and progress towards the KMGBF’s 
biodiversity goals. Existing policy frameworks also offer a foundation for advancing this work 
through science-based, inclusive, and nationally led decision-making. Sustained investment in 
capacity building will be essential, so that all countries have the expertise to assess these 
technologies and decide what role, if any, they should play in conservation.
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