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	General comments

	Members of the above-mentioned Organizations have worked together collaboratively to present this set of agreed-upon comments and have approved submission of this document. The leading contributors are listed above but many other scientists in these organizations have contributed.

	While the crucial importance of genetic diversity of all species – wild and domestic – is summarized in the scientific background in this document – CBD/SBSTTA/24/3/Add.2 (Page 7, paragraphs 29-32) - the suggested Goals and Targets wording do not reflect this importance. Goal A is unspecific, lacks ambition, and is not quantitative, and thus may be ineffective, with respect to genetic diversity. Also no Target explicitly directs actions towards genetic diversity. Suggestions for improvements for genetic diversity of all species are provided below. We are strongly assert that actions to achieve conservation, maintenance and recovery of genetic diversity are insufficiently covered in the currently proposed Targets. Genetic diversity must be explicitly mentioned and addressed in either a separate Target, or explicitly mentioned in Targets where it is relevant (suggestions included below).

	Document CBD/SBSTTA/24/INF/9 is referred to but the important suggestions for genetic diversity based on scientific knowledge provided in that document are not reflected in the present document.

	Specific comments

	Page 
	Paragraph
	Comment

	2
	6
	It is stated here that the analysis of Goal A and B draws on information in CBD/SBSTTA/24/INF/9, but it does so insufficiently for genetic diversity. The INF document, prepared by experts, provides very valuable scientific basis and suggestions for concrete Goal and Targets formulations for genetic diversity. However this has insufficiently been incorporated in the present document, as noted in detail below.

	3
	11
	It is vital to choose alternative A and immediately stop ongoing erosion of remaining genetic, species and ecosystem diversity. It is not clear what the implications are of choosing B – is it even possible to reach the 2050 vision with that alternative? It is important to stress that ongoing losses are in many cases irreversible- losses of species and genetic diversity. Genetic diversity is the very basis for all biodiversity and when it is lost, new variation is provided by mutations, which very, very slowly (thousands of generations).  

	4
	Goal A wording 
	Goal A is non-quantitative, vague, and confusing with respect to genetic diversity. The strong importance of genetic diversity for all populations, species, ecosystems and society has been supported by scientific data for decades, in scientific literature and Global Biodiversity Outlook reports.  This importance is not reflected in the current Goal formulation- even though strong statements throughout this INF document state the importance of genetic diversity. Available, guiding principles strongly rooted in science and supported in the conservation genetic research community are not used. This means that the best available knowledge is not reflected in Goal A formulation.
The INF/9 document calls for much stronger wording including: The Goal A should be explicit in that genetic diversity of all species is at focus and it should include a quantitative goal, as was done for ecosystem and species diversity.
Suggestion for additions (in bold italics) to Goal A:
The area, connectivity and integrity of natural ecosystems increased by at least [X%] supporting healthy and resilient populations of all species while reducing the number of species that are threatened by [X%] and maintaining [95%] of genetic diversity for wild and domesticated populations, and restore conditions ensuring evolutionary adaptive potential
Note: It may be argued that text on the species Goal element “healthy and resilient populations” could encompass genetically healthy populations, but this is often not the case- genetic concerns are very frequently not considered in species’ population management. In addition, large recovered populations may still have low genetic diversity, face genetic issues, and need genetic management interventions.

	5
	23
	The term “healthy” is not well defined. A more relevant phrasing is that populations are “genetically viable allowing long-term survival and adaptability.”
The statement “conserving species diversity and abundance…. directly conserves genetic diversity” is not correct.  It should be replaced by an acknowledgment that genetic diversity can be lost irrespective of species diversity, and large, recovered populations can have low genetic diversity. Large, manipulated populations (through hunting, fishing, release, etc) can experience loss and/or change of genetic integrity without a decrease in population size. And noted on page 7 paragraph 32, “abundance... is not a sufficient indicator”

	6
	24, cont. from page 5
	A 68% decline in population abundance (e.g. Living Planet Index) is expected to result in drastic decrease of genetic diversity and will affect not only small populations but also very large populations that are reduced in size. Large populations (10,000 – 1,000,000) that are reduced by 68% are expected to lose 50-70% of their gene variants. Small population, below 1,000, have already lost many gene variants but will lose genetic diversity measured as heterozygosity at an alarming rate with population size decrease (Hoban et al 2021, BioScience, under revision).

	6
	25
	We agree it is necessary to “maintain or improve the population abundances and the natural geographical extent of all species”

	6
	27
	“Efforts should prioritize... species that have particularly important functional roles in ecosystems.” We agree, but note that it is not always possible to know species functional roles, and that organisms whose functional roles are not known should not be neglected.

	7
	29-30
	We agree with statements in these paragraphs, especially: “Genetic diversity is critical for the long-term stability, adaptability and resilience of biodiversity… It is important to  address the genetic diversity of both wild and domesticated species... The genetic diversity of wild species provides the variation essential to maintain ecosystem stability and ensure benefits to people, and supports species survival and adaptation”

	7
	30
	It is very good that the importance of genetic diversity is recognized here. However, the statements here are insufficiently reflected in the Goal (Goal A needs to be improved for genetic diversity) and in Targets which currently lack genetic diversity. All populations need genetic diversity for adaptation, long-term survival, and resilience. 
We note that knowledge has recently increased on this topic. Two recent reviews of the state-of-the-art knowledge in genetic diversity (Des Roches et al. 2021 Nature Ecology and Evolution, Stange et al. 2020 Nature Reviews Genetics) strongly support the role of genetic diversity for nature’s contributions to people, including in pollination, carbon sequestration, wild food provisioning, nutrient cycles, habitat formation, greater species diversity, culture, and more. They also highlight genetic diversity providing resilience to climate change, especially in hyper diverse ecosystems such as coral reefs and seagrass systems.
In regards to the last sentence of this paragraph, it should be noted that to allow efficient natural selection, large populations are needed with genetically effective population sizes (Ne) of at least 500. 

	7
	31
	“There is limited information on the status of genetic diversity of wild species.” This is not exactly true. Genetic diversity has been assessed in hundreds of species and is found to be eroding as a result of habitat and population loss, direct harvest, disease, intensive agriculture and extreme climate events. A recent study documented 6% global loss of genetic diversity over the past 100 years, and 28% loss for island species, while another showed 12% lower genetic diversity in harvested fish than non-harvested fish (Leigh et al 2019 Evolutionary Applications, Pinsky & Palumbi 2013 Molecular Ecology).
Further, with increased efforts to monitor genetic diversity through Targets and Indicators directed towards this level of diversity our knowledge on genetic diversity trends will increase. Clearly, more relevant and focused Targets and Indicators are needed but are missing from the current proposal. It is vital that the CBD set standards for monitoring of genetic diversity in both wild and domestic populations to support such monitoring.

	7
	32
	“Determining precise quantitative targets for maintaining genetic diversity may be difficult, but current knowledge suggests a minimum of 90 percent by 2050 would be consistent with the 2050 Vision.” This is reasonable, but we note that plant conservation often aims for a minimum of 95% of genetic diversity maintained in perpetuity (Marshall and Brown 1975, CSIRO), and thus the ambition could be increased to 95%. This is feasible, yet ambitious, and is measurable directly with genetic data and indirectly via acceptable proxies including recent indicators (CBD/SBSTTA/24/3Add.1)
The intentions in this paragraph are very valid but why are these intentions not reflected in explicit Target(s)? Genetic diversity is currently not included explicitly in any of the Targets. This needs correction- specific suggestions are below.

	7
	32
	We agree that “While population abundance is a key factor in the maintenance of genetic diversity, it is not a sufficient indicator since it does not account for within-population genetic diversity, hence the need for genetic diversity to be explicitly included in the Goals”. Thus the Goal component on genetic diversity needs improvement as noted above. This statement also means that abundance related indicators (e.g. Red List Index) are not tracking genetic diversity.

	7
	33
	We disagree that actions to achieve conservation, maintenance and recovery of genetic diversity is taken care of in currently proposed Targets. In contrast, genetic diversity must be explicitly mentioned and addressed in either a separate Target, such as
By 2030, genetic diversity of wild and domestic populations is maintained, managed, and monitored at levels ensuring [95%] of population genetic diversity [in perpetuity].
Alternatively, genetic diversity explicitly needs to be added to already proposed Targets. According to Page 7, Paragraph 33 it is the intention that the targets should reflect genetic diversity. But the intention needs to be included clearly.
Change in this respect is vital for the credibility, legitimacy, and efficiency of the post-2020 biodiversity framework.
Included below are suggestions for how genetic diversity can be explicitly stated in Targets, which are identified using bold font.

	11
	Target 1 wording
	We note that genetic diversity is not mentioned in any Target, which neglects its importance to ecosystems, species, and nature’s contributions to people and may lead to further erosion. Recalling that CBD/SBI/3/2/Add.2 observed “the development of strategies to minimize genetic erosion are not generally reflected in the targets set by Parties,” 
It is important to explicitly state that “connectivity” requires genetic exchange between populations of species at rates ensuring long-term retention of genetic diversity.
This could be added to the target:
Target 1. By 2030, [50%] of land and sea areas globally are under spatial planning addressing land/sea use change, retaining most of the existing intact and wilderness areas, and allow to restore [X%] of degraded freshwater, marine and terrestrial natural ecosystems and connectivity among them allowing genetic exchange among populations of species assuring retention of [X%] of population genetic diversity.

	12
	Target 2
	In addition to considering a separate Target for genetic diversity, and especially if such a Target is not included, it is important that genetic diversity is explicitly included in Target 2:
 Target 2. By 2030, protect and conserve through well connected and effective system of protected areas and other effective area-based conservation measures at least 30 percent of the planet with the focus on areas particularly important for biodiversity “and designed to ensure maintenance or restoration of [X%] of ecological and genetic connectivity and resilience.”

	13
	Target 3
	Genetic diversity should be specified here since according to Page 7, Paragraph 33, it is the intention of the goal to include genetic diversity.
 Target 3. By 2030, ensure active management actions to enable wild species of fauna and flora recovery and conservation, and reduce human-wildlife conflict by [X%] and maintain [95%] of genetic diversity to assure adaptive potential of populations.

	15
	Target 4 wording
	Add text in bold to this Target:
Target 4. By 2030, ensure that the harvesting, trade and use of wild species of fauna and flora is legal, and safe, and does not erode  their genetic diversity.

	16
	Target 5 wording
	It is important to state explicitly here in text that “alien species” can have rapid genetic consequences, such as by adding “including genetically alien populations and gene pools which may cause genetic erosion.”

	18
	Target 7 wording
	Add genetic diversity to Target 7 (in bold italics)
Target 7. By 2030, increase contributions to climate change mitigation adaption and disaster risk reduction from nature-based solutions and ecosystem-based approaches, ensuring resilience and minimizing any negative impacts on biodiversity, including by maintaining genetic diversity and utilizing genetic rescue where appropriate.

	20
	Target 9 wording
	Target 9. By 2030, support the productivity, sustainability and resilience of biodiversity in agricultural and other managed ecosystems through conservation and sustainable use of such ecosystems, reducing productivity gaps by at least [50%], and retaining [95%] of genetic diversity of domestic breeds and crops and of their wild relatives

	29
	112
	“important gaps in  biodiversity information remain”. We note that the gaps for species and ecosystem observations and data are largely mirrored in genetic data gaps (Miraldo et al 2016 Science, Theodoridis et al 2020 Nature Communications).  We note that investment in capacity building (training, infrastructure, partnerships) can very rapidly build genetic data observations because the cost of genetic data continues to rapidly decrease.  We also note that “associated indigenous and local knowledge” of genetic diversity was part of the 2010 Targets (3.1) but is no longer included. Such knowledge of genetic diversity is an important opportunity and should be reinstated.
We also note that the number of freely available databases that harbor genetic diversity data that can be used to access and monitor genetic diversity are increasing rapidly (e.g. GenBank, EMBL-EBI, GEOME, Sequence Read Archive, Dryad, FishBank, and CartograTree). Several CBD parties are involved in joint efforts aiming to provide reference genome data for a wide range of taxa – valuable resources for assessing and monitoring genetic diversity (e.g. The European Reference Genome Atlas).  Again, however, capacity building is needed to further improve these efforts and ensure they are useful and used by all countries globally.

	32
	128
	“For example, more specific sub-goals for the conservation of plant species and plant genetic diversity could be established under proposed Goal A.”  For example, ex situ collections must be genetically representative (i.e. across the geographic range), resilient (i.e. from >50 plants per population), and replicated (i.e. in multiple locations), and to include all plant species, not just agricultural ones (Hoban et al 2020 Biological Conservation).

	
	
	

	
	
	

	
	
	Additional rows can be added to this table by selecting “Table” followed by “insert” and “rows below”
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